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EXECUTIVE  SUMMARY 


Introduction 

This  study  by  Engineering  and  Economics  Research,  (EER) 
Incorporated  evaluates  the  feasibility  a  regionally  self-sufficient 
system  for  providing  essential  population  support  In  the  event  of  a 
national  security  emergency.  This  analysis  supports  the  development 
of  the  Protection  of  Industrial  Capability  (PIC)  Program  by  the 
Federal  Emergency  Management  Agency  (FEMA).  The  PIC  program  Is 
designed  to  ensure  the  availability  of  Industrial  production  required 
to  support  the  population,  maintain  defense  capabilities  and  perform 
command  and  control  activities  during  a  national  emergency,  such  as, 
a  nuclear  attack.  Hence,  one  objective  of  the  PIC  program  is  to 
protect  key  Industrial  workers  and  facilities.  The  premise  behind 
this  analysis  was  that  a  regionally  self-sufficient  population 
support  plan  would  reduce  transport-related  requirements  for 
manpower,  facilities,  and  other  resources  in  both  pre-  and  post- 
disaster  periods,  and  also  enhance  the  survivability  of  the 
population  In  the  post-disaster  period. 

A  methodology  was  developed  to  assess  the  feasibility  of  support¬ 
ing  the  population  of  a  region  from  Items  produced  within  that 
region.  The  regions  considered  in  the  analysis  were  the  ten  FEMA 
regions  in  the  contlnential  US  (Exhibit  I).  Interregional  imports 
would  occur  only  as  needed  to  meet  minimal  population  support 
requirements  In  each  region.  Food  was  the  only  critical  population 
support  requirement  considered  in  the  study,  because  of  the 
short-term  substitutability  of  one  food  product  for  another  and  the 
year-round  regional  availability  of  foodstuffs.  The  methodology  used 
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a  linear  programming  (LP)  model  which  determined  the  optimal  regional 
monthly  food  production  and  consumption  mix  needed  to  minimize  inter¬ 
regional  food  flows.  The  model  operated  on  a  monthly  basis  (i.e. 
optimal  production  and  consumption  mix  was  calculated  for  each  month, 
without  examining  the  cumulative  effects  a  regional  system  would 
create  for  more  than  one  month) . 

In  order  to  satisfy  the  nutritional  needs  of  the  population,  the 
model  selected  commodities  from  six  different  food  groups  (processed 
grain,  baked  goods,  fresh  fruits  and  vegetables,  processed  fruits  and 
vegetables,  meat  and  dairy  products).  Eight  types  of  nutrients 
(energy,  protein,  carbohydrates.  Vitamin  C,  riboflavin,  niacin, 
thiamin  and  calcium)  had  to  be  provided.  The  model  provided  for  raw 
food  input  to  the  food  processing  sectors  in  each  region  from  either 
production,  inventories  of  the  agricultural  production  sector  or 
Imports  of  commodities  (grain,  meat,  milk,  fruits  and  vegetables) 
from  other  regions.  Exhibit  II  shows  an  overview  of  the  modeled  food 
supply  and  demand  system.  The  model  generates  monthly  optimal 
production  processing  and  consumption  patterns  for  each  region. 


Conclusions 


The  principal  conclusions  drawn  from  the  analysis  are  as  follows: 

•  The  results  of  the  LP  analysis  for  all  the  10  regions 
indicate  that  only  regions  8,  9,  and  10  can  meet  the  demand 
for  food  from  the  sources  available  within  the  regions  no 
matter  what  month  the  analysis  was  conducted  for.  In  other 
words,  no  imports  are  required  to  meet  minimal  nutritional 
demands  in  these  regions. 

•  Regions  1  through  7  require  imports  of  one  or  more 
commodities  for  either  part  or  all  of  the  year.  Details  are 
shown  in  Exhibit  III.  In  particular; 
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EXHIBIT  Ill  Sunraary  of  Supply-Demand  Analysis  Kesult 
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import  minimizing  scenario  indicate  that  in  the  latter  case 
shipments  are  only  about  20  percent  of  the  peacetime  ship¬ 
ments.  This  shows  that  transportation  requirements  will  be 
reduced  drastically  in  the  regional  self-sufficiency 
scenario.  Principal  reductions  occured  in  grain  shipments 
and  fruits  and  vegetable  shipments.  (See  Exhibit  IV  for  more 
details).  This  should  reduce  risk,  area  production  require¬ 
ments  for  all  industries  supporting  the  transportation 
sectors  (e.g.  fuel,  spare  parts,  etc.) 

•  Comparison  of  the  consumption  patterns  calculated  by  the 

model  with  peacetime  and  USDA  Maximum  Emergency  and  Allowance 
consumption  (the  diet  used  in  current  FEMA  emergency  planning 
guidelines)  indicates  that  for  the  nation  as  a  whole,  average 
annual  total  per  capita  consumption  is  approximately  fifteen 
percent  lower  in  the  regional  self-sufficiency  scenario  than 
the  corresponding  peacetime  consumption  and  six  percent  lower 
than  the  corresponding  USDA  Emergency  Allowance  Value 

(Exhibit  V). 

•  There  are  significant  regional  variations  in  the  diet  an  n 

the  total  amount  of  food  consumed  per  person  in  the  regj 

self-sufficiency  scenario.  On  the  average.  Region  10  ha  le 
highest  per  capita  consumption  (36  percent  greater 
peacetime)  and  Region  7  has  the  lowest  per  capita  consume 

(30  percent  less  than  peacetime).  (See  Exhibit  VI). 


Policy  Implications 

There  are  a  number  of  policy  implications  that  can  be  drawn  from 
the  results  of  the  study,  which  indicate  that  food  transportation 
requirements  would  be  drastically  reduced  under  a  regional  suffi¬ 
ciency  scenario.  In  addition,  capacity  utilization  of  the  food 
processing  industries  is  generally  considerably  less  than  100  percent 
except  for  grain  milling  capacity.  These  results  imply  reduced  blast 
shelter  requirements.  Thus,  savings  on  blast  shelter  construction 
could  be  realized  and  potentially  fewer  workers  would  be  exposed  to 
high  risk.  Another  advantage  of  the  system  is  that  it  would 
facilitate  coordination  of  consumption  requirements  with  production. 
While  additional  planning  would  be  required  for  the  regional  system 
to  work,  this  system  would  provide  adequate  nutrition  with  minimum 


6 


exhibit  V 


Range  Of  Consumpciou  Of  Cotamodicies  In  The  Regional  Model 
Compared  To  Peacetime  And  The  USDA  Emergency  Allowance  Consumption 

(lb/ person/year) 


Average 

Regional  Model 

Maximum  Minimum 

USDA 

Emergency 

Allowance 

Peacetime 

Fruit/ Vegetables 

254 

345 

198 

315 

425 

Bakery/Grain 

221 

301 

142 

208 

150 

Dairy 

263 

491 

198 

411 

26a 

Meat 

216 

319 

119 

181 

286 

Total 

Consumption 

954 

1337 

792 

1011 

1126 

8 


fXHIBJT  VJ 


9 


HKACtTIHt 


transportation  than  would  the  alternative  "business  as  usual''/USDA 
Emergency  Allowance  alternative*  In  addition,  the  regional  strategy 
would  provide  several  advantages  in  a  post-attack,  environment,  when 
there  would  be  major  disruptions  in  long  distance  transportation 
networks  because  of  damage  to  equipment,  roads,  communication 
systems,  etc.  Planning  requirements  for  a  regional  system  would 
Include  identification  of  resources  on  a  regional  basis  to  meet  the 
nutritional  demand  with  lower  consumption  and  reduced  transportation. 
This  would  increase  the  probability  of  survival  of  larger  portions  of 
the  population. 

On  the  other  hand,  there  are  a  number  of  difficulties  associated 
with  the  regional  food  distribution  system.  First,  this  system  would 
require  a  major  reorganization  of  the  food  system  network.  A  lot  of 
planning  and  coordination  would  be  required  to  redirect  shipments  to 
alternative  destinations.  Second,  production  and  processing  would 
have  to  be  adjusted  in  regions  that  normally  export  substantial 
quantities  of  food  (e.g.,  California)  to  other  regions,  which  may 
cause  economic  disruption  as  well.  Third,  the  regional  system,  as 
developed  in  our  model,  could  result  in  depletion  of  inventories  and 
cause  food  shortages  in  the  long  term.  Because  our  model  does  not 
link  together  production  and  consumption  from  one  month  to  the  next, 
the  magnitude  and  location  of  Inventory  depletion  are  difficult  to 
determine.  However,  development  of  a  larger  model  in  which  monthly 
data  were  analyzed  sequentially  and  regions  were  linked  together 
would  generate  the  needed  information. 
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Finally,  planning  and  implementing  a  regional  system  depends  on 
industry  cooperation  and  relative  weighting  of  costs  and  benefits  of 
this  system.  Food  industry  personnel  are  expected  to  support  this 
system  as  they  favor  continuing  operation  of  warehouses  in  high  risk 
area  rather  than  trying  to  shift  warehousing  activities  to  lower  risk 
areas.  An  analysis  should  be  conducted  for  Industry  cooperation  in 
formulating  a  plan  for  a  regionalized  food  system. 


Recommendation 

It  is  recommended  that  a  national  model  linking  together  all 
regions  and  months  be  developed,  so  that  a  truer  representation  of 

the  food  supply  and  demand  system  is  available  for  conducting  further 
strategy  evaluation.  Such  a  model  would  be  substantially  larger  than 
the  model  used  in  this  analysis.  In  order  to  implement  such  a  model, 
suitable  information  management  and  database  systems  are  required. 
EER  recommends  the  following  steps  to  improve  the  existing  systems: 

•  Set  up  a  formal  data  communication  system  between  FEMA  and 

other  agencies  to  coordinate  timely  data  collection,  thereby 
improving  data  consistency,  accuracy  and  completeness. 

•  An  integrated  food  commodity  database  should  be  established. 
The  data  could  be  collected  for  4  digit  SIC  level  industries 
and  could  be  characterized  by  a  product  code,  month,  year, 
region/status  codes,  data  source  and  data  category  (e.g., 
production  or  stocks). 

•  Procedures  for  regular  update  of  the  databases  should  be 

established. 

«  A  forecasting  system  for  estimating  future  product 

availability  should  be  Implemented.  An  optimal  resource 

allocation  procedure  should  be  designed  and  integrated  with 
the  database  management  and  the  forecasting  system.  This  pro¬ 
cedure  would  be  an  extension  of  the  model  used  in  this  analy¬ 
sis.  A  more  comprehensive  model  may  include  the  products 
considered  at  the  4  digit  SIC  level. 
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1.0  INTRODUCTION 


1.1  Purpose  and  Objectives 

This  report  presents  the  results  of  a  study  conducted  by 
Engineering  and  Economics  Research  (EER) ,  Inc.  for  FEMA  as  part  of 
the  development  of  the  Protection  of  Industrial  Capacity  (PIC)  Pro¬ 
gram.  The  study  assists  in  evaluating  the  feasibility,  costs  and 
“benefits  of  implementing  a  regionally  self-sufficient  system  for 
providing  essential  population  support  requirements. 

The  objectives  of  the  PIC  Program  are  to  ensure  the  availability 
of  industrial  production  required  to  support  the  population,  maintain 
national  defense  capabilities  and  perform  command  and  control  activi¬ 
ties  during  a  national  emergency  such  as  a  threat  of  a  nuclear 
attack.  Hence,  one  objective  of  the  PIC  program  is  to  protect  key 
industrial  workers  and  facilities.  An  essential  element  to  protect 
key  industrial  workers  is  the  Key  Worker  Blast  Shelter  (KWBS) 
program.  In  a  companion  study  (Contract  #EMW-C-0924) ,  under  the  KWBS 
program,  EER  has  developed  and  demonstrated  a  methodology  to  estimate 
the  number  of  key  workers  and  blast  shelter  spaces  required  to  pro¬ 
duce  critical  requirements  during  a  crisis  relocation  period.*  In 
that  study,  we  developed  and  utilized  a  set  of  critical  population 
support  requirements  based  upon  FEMA  guidelines  and  some  additional 
assumptions  to  minimize  shelter  requirements.  In  this  study,  our 


Methods  and  Procedures  To  Specify  Key-Worker  Blast  Shelter 
(kWBS)  Location  and  Requirements.  Final  Report.  Engineering  and 
Economics  Research,  April  1984.  Prepared  for  Federal  Emergency 
Management  Agency,  Industrial  Protection  Program. 
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objective  was  to  evaluate  the  impact  on  key  worker  and  blast  shelter 
requirements  of  an  alternative  scenario  of  population  support 
requirements. 

The  scenario  and  methodology  for  this  evaluation  were  developed 
to  assess  the  feasibility  of  supporting  the  population  of  a  region 
from  items  produced  within  that  region.  Inter-regional  imports  and 
exports  would  occur  only  as  needed  to  meet  minimal  population  support 
requirements  in  each  region.  A  distinct  feature  of  the  analysis  was 
selecting  a  food  mix  to  satisfy  a  set  of  minimum  nutritional  require¬ 
ments  using  food  commodities  available  within  the  region.  This 
should  be  contrasted  with  the  previously  referenced  Eh'R  study  which 
required  Che  provision  of  Che  USDA  National  Emergency  Maximum  Food 
Distribution  Allowance  to  Che  population. 

There  are  two  possible  advantages  to  a  regional  production  and 
distribution  system  of  this  type.  First,  it  is  likely  that  transpor¬ 
tation  requirements  would  be  lower  for  a  regional  system  than  for  the 
current  national  system.  Therefore,  requirements  for  equipment, 
personnel,  and  fuel  would  also  be  lower.  With  a  reduced  consumption 
of  food,  associated  requirements  such  as  packaging  would  also  be 
reduced.  These  reductions  in  transoortation  and  other  requirements 
will  reduce  blast  shelter  requirements.  Second,  since  these  regions 
would  be  more  self-sufficient,  the  probability  of  survival  of  larger 
portions  of  Che  population  would  increase.  This  study  assists  in 
evaluating  the  feasibility,  costs,  and  benefits  of  implementing  a 
regional  system  under  emergency  conditions. 
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Critical  population  support  requirements  Include  food,  water, 
medical  supplies,  energy,  and  transportation.  Each  of  these 
requirements  was  assessed  in  the  context  of  a  regional  supply  system 
to  determine  preliminarily  if  a  regional  supply  system  would  be 
feasible.  Food  appeared  to  be  ideally  suited  to  a  regional  analysis, 
because  it  is  produced  virtually  everywhere  and  food  commodities  can 
be  easily  interchanged  while  maintaining  adequate  levels  of 
nutrition.  An  additional  consideration  in  the  decision  to  focus  on 
food  requirements  was  the  availability  of  well  defined  nutritional 
requirements  and  data  on  production  and  inventories  of  food 
commodities. 

Water,  medical  supplies,  energy,  and  transportation  were  judged 
to  be  Inappropriate  for  a  regional  short-term  product 
substitutability  feaslablllty  analysis.  The  principal  reasons  being 
the  unavailability  of  regional  data  for  water  and  medical  supplies 
availability  and  the  lack  of  short-term  substltuabllity  among 
products  and  services  Included  under  medical  supplies,  energy,  and 
transportation. 

It  was  assumed  in  the  analysis  that  the  duration  of  the  crisis 
is  thirty  days  or  less.  However,  nutrients  requirements  were  based 
on  the  scenario  to  cover  an  emergency  of  up  to  8  weeks.  A  single  set 
of  nutritional  requirements  for  adults  and  children  was  used.  The 
reason  was  minimum  requirements  for  children  were  not  specified. 
Moreover,  children  under  12  years,  constitute  less  than  10  percent  of 
1982  U*S.  population.  It  was  also  assumed  that  agricultural 
production  and  food  processing  capabilities  were  those  normally 


available  during  peacetime.  Other  assumptions  used  in  assembling 
data  for  the  LP  model  are  discussed  in  appendix  B. 

The  methodology  developed  for  this  study  utilizes  a  linear 

programming  (LP)  model  to  analyze  food  production  and  processing, 
independently  for  each  region  and  each  month.  The  methodology  is 
described  in  Section  2.2.  The  regions  used  correspond  to  the  ten 
FEMA  regions;  these  are  shown  in  Exhibit  1-1 .  Our  analysis  focussed 
on  the  continental  United  States  only.  Because  the  data  were 

aggregated  for  use  in  the  LP  model,  the  results  did  not  provide 
detailed  information  on  commodities  (it  did  not  distinguish  between 

wheat  and  corn,  for  example)  or  on  intra-regional  commodity  flows. 

1 .3  Report  Organization 

The  following  sections  of  this  report  describe  the  study  and 

present  the  results.  Section  2  presents  the  methodology  in  detail 
and  describes  the  alternative  assumptions,  those  of  the  FEMA  guide¬ 
lines,  the  Key  Worker  Blast  Shelter  study,  and  this  study.  This 
section  also  briefly  describes  the  data  and  data  sources  used  in  the 
study.  Section  3  presents  an  overview  of  the  results  for  individual 
regions  and  highlights  the  difficulties  for  some  regions  in  supplying 
the  requirements  without  imports  from  other  regions.  This  discussion 
identifies  critical  commodities,  critical  months,  reasons  for  import 
requirements,  and  the  effect  of  relaxing  the  restriction  on  imports 
into  the  region  by  allowing  imports  from  adjacent  regions.  Section  4 
presents  a  comparison  between  this  study  and  the  other  scenarios  of 
per  capita  consumption  of  foods  within  the  major  food  groups  (meat, 
dairy,  grains,  fruits  and  vegetables).  It  also  presents  a  comparison 
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of  total  inter-regional  shipments  for  the  regional  system  with 
historical,  peacetime  shipments.  Section  5  concludes  the  report  with 
a  discussion  of  the  policy  and  planning  implications  of  a  regional 
food  production  and  distribution  system. 
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2.0  BACKGROUND  AND  METHODOLOGY 

In  order  to  provide  a  meaningful  evaluation  of  the  impact  of  a 
regional  food  production  and  distribution  system,  consumption  under 
this  scenario  was  compared  to  consumption  corresponding  to  the  FEMA 
guidelines  and  that  corresponding  to  the  assumptions  of  the  Key 
Worker  Blast  Shelter  (KWBS)  study.  This  section  describes  the 
scenario  used  for  this  study  and  the  two  alternative  scenarios  which 
provided  the  basis  for  comparisons  and  evaluation  of  our  results.  In 
addition,  a  detailed  description  of  the  methodology  is  provided.  The 
section  concludes  with  a  description  of  the  data  and  sources  used. 

2 • I  Alternative  Guidelines  for  Food  Production  and  Distribution 

Current  FEMA  guidelines  for  food  system  support  of  the  popula¬ 
tion  during  crisis  relocation  recommend  mimimal  changes  in  the 
current  production,  processing  and  wholesale  distribution  system.  In 
host  areas,  food  production,  processing,  wholesale  and  retail 
activities  would  continue  at  pre-crisis  levels  or  expand  when 
possible.  In  risk  areas,  most  production  and  processing  would  be 
continued;  wholesalers  would  redirect  food  and  non-food  items  which 
meet  the  national  emergency  standards  from  retail  destinations  in 
risk  areas  to  supermarkets  and  food  distribution  points  in  host 
areas.  Since  the  guidelines  recommend  continuation  of  normal  pre¬ 
crisis  production,  processing,  and  wholesaling  activities,  current 
levels  of  regional  interdependence,  e.g.  imports  and  exports,  would 
still  be  required.  Increased  distances  to  retail  stores  would 
increase  transportation  requirements,  resulting  in  a  need  for  more 
trucks,  drivers,  and  fuel. 
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Aa  alternaLive  scenario  used  by  EER  in  the  KWBS  studv  nrescrlbed 
that  food  shipments  and  rations  correspond  to  the  USDA  National 
Maximum  Emergency  Food  Distribution  Allowance.  This  allowance,  shown 
in  Exhibit  2-1,  differs  from  normal  consumption  in  the  mix  of  foods 
provided;  it  provides  more  grain  products  and  less  meat  and 
vegetables  than  are  normally  consumed.  The  allowance  also  gives 
acceptable  substitutes  for  the  foods  on  the  list.  The  similarities 
between  this  allowance  and  the  normal  consumption  pattern  are  cited 
as  advantages  of  this  allowance,  because  a  nearly  normal  diet  would 
help  to  sustain  morale  during  a  crisis.*  Total  per  capita  consump¬ 
tion  under  this  allowance  is  nearlv  equivalent  to  total  peacetime  per 
capita  consumption.  While  the  current  FEMA  guidelines  do  prescribe 
distrilxition  to  consumers  consistent  with  the  L’SDA  Emergency  Allow¬ 
ance,  the  guidelines  for  food  production  and  transportation  do  not 
indicate  measures  to  shift  s ignif leant Iv  from  the  normal  peacetime 
mix  of  foods  to  that  corresponding  to  the  I'SDA  Emergency  Allowance. 
For  this  reason,  the  current  FEMA  guidelines  effectivelv  provide  for 
consumption  which  is  eauivalent  to  normal  peacetime  consumption.  In 
contrast,  the  KWBS  study  scenario  explicitly  used  the  I'SDA  Emereenev 
Allowance  to  calculate  direct  and  indirect  production  requirements 
and  KWBS  requirements. 

The  analysis  for  this  study  was  based  on  an  alternative  set  of 
standards.  Minimum  nutritional  requirements  rather  than  Quantities 
for  specific  food  commodities  were  used. 

*  J.W.  Blllhelmer  et  al .  Food  System  Support  of  the  Relocation 

Strategy ,  Volume  III:  Planning  Guidelines,  Defense  Civil 

Preparedness  Agency  CPG-2-8-2  September  IhlS. 
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EXHIBIT  2-1 

USDA  NATIONAL  EMERGENCY  MAXIMUM  FOOD  DISTRIBUTION  ALLOWANCE* 


Code  Of  Emergency  Federal  Regulations  -  October  I,  1976 
Table  1  -  Food  Allowance  per  Person  Per  Week 


Food  Groups  and  Food  Items 

Meat  and  Meat  Alternates 

(Fresh,  frozen,  and  cured  meat, 
poultry,  fish,  shellfish;  cheese; 
and  nuts) 


Amt.  Per  Week 


3  lbs.  boneless 

4  lbs  bone  in 


6  eggs 


Milk  (Fresh  Fluid) 


(not  limited  by 
this  suborder)** 


Cereals  and  Cereal  Products 


(Flour  including  mixes,  fresh  bakery  4  lbs. 

products,  corn  meal,  rice,  hominy, 
mcaroni,  and  breakfast  cereals) 

Fruits  and  Vegetables 

Frozen  2  lbs. 

Food  Fats  and  Oils 

(Butter,  margarine,  lard,  shortening,  1/2  lb. 

salad  and  cooking  oils) 

Potatoes  (white  and  sweet)  2  lbs. 

Sugars.  Syrups.  Honey  &  Other  Sweets  1/2  lb. 


John  W.  Billheimer  and  Arthur  W.  Simpson,  Effects  Of  Attack  On 
Food  Distribution  To  The  Relocated  Population,  Volume  II: 
Revised  Planning  Guideline  Rs-2-8-28,  April  1979.  For  Defense 
Civil  Preparedness  Agency. 


For  this  study,  the  value  7  pints  was  used  for  the  allowance  of 
milk.  This  value  was  obtained  from  the  National  Emergency  Food 
Consumption  Standard  which  was  the  emergency  standard  preceding 
the  National  Emergency  Maximum  Food  Distribution  Allowance.  The 
two  standards  are  Identical  except  for  the  allowances  for  milk 
and  vegetables. 


2-3 


There  are  two  possible  advantages  of 


using  the  minimum 


nutritional  requirements.  First,  total  consumption  could  be  reduced; 
and  second,  these  requirements  would  allow  more  flexibility  in 
providing  different  mixes  of  food. 

Preliminary  runs  of  the  linear  programming  model  yielded  results 
in  which  the  mix  of  foods  to  be  provided  was  radically  different  from 
normal  consumption.  For  example,  in  some  cases  the  diet  consisted  of 
only  meats  and  grain  products.  We  judged  that  this  type  of 
unbalanced  diet  would  be  unacceptable  to  most  people.  As  a  result, 
we  added  additional  constraints  to  the  linear  programming  formulation 
to  require  that  the  mix  of  foods  to  be  provided  should  more  closely 
resemble  normal  consumption  patterns  while  retaining  some 
flexibility.  A  number  of  alternatives  were  considered  in  developing 
Che  "minimum  imports"  strategy,  which  Included  the  following: 

«  Use  only  regional  production  and  processing  capacities  and 
product  inventories 

•  Relax  slightly  the  balanced  diet  restriction 

•  Increase  processing  capacities  by  allowing  two  and  three 
operating  shifts  per  day 

•  Allow  imports  between  adjacent  regions 

The  nutritional  requirements  used  are  described  in  Section  2.3. 
The  comparison  of  consumption  patterns  under  this  scenario  to  chose 
of  the  alternative  scenarios  is  presented  in  Section  4. 

2.2  Analytical  Methodology 

The  objective  of  the  analysis  was  to  determine  regional  food 
commodity  production,  processing  and  consumption  patterns  chat 
minimize  imports.  A  linear  programming  (LP)  model  which  allowed  the 


optimal  regional  monthly  production  and  consumption  mix  of  food  to  be 
determined  was  developed  and  used  in  the  analysis.  This  model  was  a 
combination  of  a  capacity  constrained,  single  period  food  sector 
inter-industry  model  and  a  diet  formulation  model.*  Exhibit  2-2 
shows  an  overview  of  the  model. 

The  model  selected  commodities  from  six  different  food  groups 
(processed  grains,  baked  goods,  fresh  fruits  and  vegetables, 

processed  fruits  and  vegetables,  meat  and  dairy  products)  in  satisfy¬ 
ing  the  nutritional  needs  of  the  population.  Eight  types  of 

nutrients,  namely  energy,  protein,  carbohydrates,  vitamin  C,  ribo¬ 

flavin,  niacin,  thiamin  and  calcium  had  to  be  provided.  The  amount 
of  each  nutrient  consumed  was  bounded  by  a  lower  and  an  upper  limit. 
In  addition,  the  diet  was  designed  to  include  a  minimum  proportion  of 
each  food  commodity.  The  proportions  were  based  on  historical  per 

capita  peacetime  food  consumption  patterns. 

The  processing  industries  obtain  supplies  from  the  agricultural 
production  sector.  These  supplies  consist  of  grains,  meats,  milk  and 
fruits  and  vegetables.  The  production  and  processing  industries 
satisfy  demand  either  from  production,  inventory  or  imoorts.  The 
production  sector  supplies  only  the  processing  sector  except  for  the 
fresh  vegetables  and  fruits  industry  which  supplies  to  both  the 
processing  sector  and  the  population.  The  processing  sector  supplies 
the  population  as  well  as  some  industries  within  the  processing 
sector.  For  example,  processed  grain  products  (flour,  etc.)  are 
consumed  by  the  population  directly  and  these  products  are  also  used 


Gass,  S.  I.,  Linear  Programming  Methods  and  Applications 
McGraw-Hill  Book  Company ,  1 5 7 5 .  Chapter  1 1 . 


2-5 


I•XIIIB1T  2  2  OVKRVIKW  OK  MODKI, 


as  imput  to  Che  bakery  industry.  The  mathematical  formulation  of  the 
model  is  shown  in  Exhibit  2-3  and  an  example  of  the  L?  model  tableau 
is  shown  in  Exhibit  2-4.  The  data  sources  and  derivation  methods  for 
the  coefficients  are  given  in  Appendix  B.  The  variables  and  row 
names  corresponding  to  the  abbreviations  are  given  in  Appendix  A. 

The  model  is  used  to  generate  monthly  optimal  production, 

processing  and  consumption  patterns  for  each  region.  It  is  not 
designed  to  analyze  food  production,  processing  and  demand  between 

months  and  across  regions. 

The  results  of  this  study  could  be  extended  in  several  ways. 

For  example,  they  could  be  used  as  inputs  into  the  methodology 

developed  by  EER  to  estimate  KWBS  requirements.  Using  chat  method¬ 
ology,  the  effects  on  direct  and  indirect  production  requirements  and 
KWBS  requirements  of  a  regional  system  with  minimum  food  import 
requirements  could  be  estimated.  A  quantitative  estimate  of  these 
effects  could  not  be  made  in  this  study  because  the  input-output 
model  used  in  the  KWBS  study  was  not  available.  In  order  to  obtain 
accurate  estimates  of  KWBS  requirements,  adjustments  to  the  transpor¬ 
tation  margins  and  transportation  sectors'  final  demands  would  be 
required  to  reflect  the  reduction  in  inter-regional  transportation. 

2.3  Data  Sources 

To  analyze  the  alternatives  for  satisfying  the  critical  popula¬ 
tion  requirements,  Che  following  regional  monthly  data  were  required: 

1.  Inventories  of  commodities 

2.  Production  levels  and  processing  capacities  of  commodities 

3.  Nutritional  requirements 
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EXHIBIT  2-3 

LINEAR  PROGRAMMING  MODEL  EQUATIONS 


N 

Objective  Function  Minimize  21  IM^  for  all  i 

i=l 


Subject  to: 


N 


Supply  and  Demand: 

P,  +  I.  + 
i  1 

IM  .  >  EX  .  +  L;a  .  .  P  .  +  b  .  D  . 

Production  or  Processing 

<  P 

Limit : 

P. 

1 

—  i  . 

U1 

Inventory  Limit: 

I . 

1 

<1  . 

U1 

Nutrients  Available  in 

N 

Food  =  Nutrients  Consumed: 

i:  c.  D. 
i=l"^  " 

=d  POP  for  e  =  1  to  L 
e 

Nutrient  Upper  Limit: 

d 

e 

<  d 
*  ue 

Nutrient  Lower  Limit: 

d 

e 

>d 

le 

Balanced  Diet  Equations: 

>FRAC^  for  i  =  1  to  N-1 

N 

Z  D. 

1 


processed  veg/fruit 


Where  i,j 
e 


ij 


c . 
le 

d 

e 

D. 

1 

IM 

EX. 

FRAC!^ 

Li 

Pi 

Pui 

POP 

VFRAC 


Index  signifying  food  commodity. 

Index  signifying  nutrient. 

Amount  of  i  consumed  in  producing  a  unit  of  j. 

Amount  of  i  required  to  satisfy  a  unit  of  demand. 

(This  enables  food  losses  to  be  taken  into  account.) 

Amount  of  nutrient  e  in  one  unit  of  commodity  i. 

Amount  of  nutrient  e  required  per  unit  of  population. 
Amount  of  commodity  i  demanded. 

Amount  of  commodity  i  imparted. 

Amount  of  i  exported. 

Minimum  proportion  of  i  needed  in  diet. 

Beginning  of  month  inventory  of  i. 

Amount  of  i  produced. 

Maximum  amount  of  i  produced  or  processing  capacity. 
Population  needing  sustenance. 

Proportion  of  fresh  vegetables  and  fruits  to  processed 
vegetables  and  fruits  in  diet. 
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KXHIBIT  2-4  Example  of  Initial  Tableau 


EXHIBIT  2-4(Cont inued) 


HXHIBIT  2-A (Cone  1 uded) 
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Population  data 

5.  Nutritional  values  of  foods 

More  detailed  information  is  given  in  Appendix  B  where  data 
sources,  assumptions  and  problems  encountered  in  data  collection  are 
explained  along  with  aggregated  data  tables. 

2.3.1  Production.  Inventory  and  Capacity  Data 

As  explained  in  Section  2.2,  in  the  set-up  of  the  LP  model, 
regional  production,  capacity  and  inventory  data  were  required  for 
each  month  of  the  year.  Therefore,  monthly  data  were  collected  for 
about  26  primary  and  processed  products  for  each  state  and  then 
aggregated  into  regional  data  for  the  four  primary  and  five  processed 
commodities.  The  data  were  for  1982  which  was  selected  as  a 
representative  year.  The  main  sources  of  input  data  were  the  U.S. 
Department  of  Agriculture  (USDA),  U.S.  Department  of  Commerce  and  the 
National  Food  Processors  Association.  Processing  capacity  data  were 
provided  by  FEMA  from  a  database  developed  and  maintained  by  the 
USDA.  The  data  provided  were  from  the  database  "ADP  Food  Processing 
and  Distribution  Facilities,  USDA  Database"  which  provides  estimates 
of  maximum  capacity  of  "facilities  of  more  than  local  importance". 

To  assist  in  comparing  this  study  to  others  and  in  using  the 
results  in  other  studies,  the  data  was  aggregated  using  Standard 
Industrial  Classifications  (SIC)  to  the  3-digit  level.  Exhibit  2-5 
shows  the  types  of  commodities  included  in  the  analysis,  the  method 
of  data  aggregation  and  the  measurement  units. 
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EXHIBIT  2  o  DATA  AGGREtiATION  AND  UNITS 


COMMODITY  USED 

IN  ANALYSIS 

FOOD  ITEMS 

INCLUDED  IN 

COMMODITY 

SIC  FOOD  ITEM 

MEASUREMENT 

UNITS 

1  Grains 

0115 

Corn 

0111 

Wheat 

0112 

Rice 

0116 

Soybean 

Millions  of 

0119 

Sorgnum 

Pounds 

0119 

Rye 

0119 

Barley 

0119 

Oats 

2. 

Meats 

0211 

Beef /Cattle 

0213 

Hogs 

0214 

Sheep  &  Goats 

Millions  of 

0251 

Chickens 

Pounds 

0252 

Eggs 

0253 

Turkeys 

0912 

Finf ish 

0913 

Shellfish 

0919 

Miscellaneous 

Marine  Products 

3. 

Vegetables  4  Fruits  0174 

Cirtus  Fruits 

0175 

Non  Cirtus  Fruits 

0175 

-  Apple 

0175 

-  Pear 

0175 

-  Peaches 

0172 

-  Grapes 

0173 

Nuts  (all  kinds) 

Millions  of 

0161 

Tomatoes 

Pounds 

0161 

Potatoes 

0161 

Cauliflower 

0161 

Beans 

0161 

Spinach 

0161 

Lettuce 

0161 

Sweet  Corn 

0161 

Peas 

0161 

Green 

0161 

Broccoli 

0161 

Carrots 

4. 

Milk  0241 

Milk 

Millions  of 

Pounds 


EXHIBIT  2-5  DAlA  AGGREGATION  AMU  UNITS  ( cont . ) 


COMMODITY  USED 

IN  ANALYSIS 

FOOD  ITEMS 

INCLUDED  IN 
COMMODITY 
SIC 

FOOD  ITEM 

MEASUREMENT 

UNITS 

5.  Dairy  Products 

2026 

Fluid  Milk 

2021 

Cream 

2021 

Butter 

Millions  of 

2023 

Evap.  6  Cond.  Milk 

Pounds 

2022 

Natural  Cheese 

2023 

Dry  Milk 

6. 

Processed  Grain 

2041 

Flour 

Products 

2044 

Milled  Rice 

Millions  of 

2043 

Cereals 

Pounds 

2045 

Bleached  Flour 

7. 

Bakery  Products 

2051 

Bread  &  other 

Bakery  Products 

Millions 

2052 

Cookies /Crackers 

Pounds 

8. 

Processed  Vegetables/ 

2033 

Canned  Veg/Fruits 

Fruits 

2034 

Dried  &  Dehydrated 

Fruits  &  Veg. 

Millions  1 

2035 

Pickled  Fruits/Veg 

Pounds 

2037 

Frozen  Fruits, 

Juices  &  Veg. 

9. 


Processed  Meat  Produces 


2011 

Red  Meat 

2013 

Sausages  and 

Prepared  Meat 

2016 

Poultry  Dressing  Plants 

2017 

Poultry  and  Egg  Processing 

2091 

Canned  &  Cured 

Fish 

2092 

Fish  and  Other 

Sea  Foods 


Millions  of 
Pounds 


2.3.2  Population  and  Nutritional  Data 

A  distinctive  feature  of  this  study  was  to  provide  food  to  meet 
minimum  nutritional  requirements  rather  than  the  commodities 
specified  in  the  USDA  National  Emergency  Maximum  Food  Distribution 
Allowance.  This  feature  allowed  satisfying  the  nutritional  needs  of 
the  population  with  commodities  produced  in  the  region.  The  minimum 
nutritional  requirements  selected  were  obtained  from  an  Oa'K.  Ridge 
National  Laboratory  report*  which  reviewed  many  nutritional  studies 
and  sets  of  guidelines.  These  requirements,  shown  in  Exhibit  2-p , 
were  for  a  planning  period  of  up  to  eight  weeks,  and  were  prepared  bv 
the  National  Academy  of  Sciences  (NAS).**  A  single  set  of  require¬ 
ments  for  both  adults  and  children  was  used.  After  consultation  with 


nutrition 

experts 

at  NAS 

and  USDA,***  a 

set  of  upper 

bounds  for 

nutrients 

equal 

to  three 

times  the 

RDA’ 

's  was  chosen. 

Also,  as 

discussed 

previously,  no 

distinction 

was 

made  between 

nutritional 

requirements  of  adults  and  children. 

The  estimated  population  for  each  state  was  obtained  from  the 
1982  Estimated  Population  published  by  the  Bureau  of  the  Census, 
Department  of  Commerce.  The  state  data  was  aggregated  to  the  (FEMA) 


*  Franz,  K.B.  and  C.  H.  Kearney,  "Maintaining  Nutritional  Adequacy 
During  A  Prolonged  Food  Crisis,"  Oak  Ridge  National  Laboratory, 
August  1979  ORUL  5352 

**  National  Research  Council,  Food  and  Nutrition  Board,  Minimal 
Allowance  of  Water  and  Food  for  Fallout  Shelter  Survival, 
National  Academy  of  Sciences,  Washington ,  D .  C .  1 963 

***  Personnal  communication  with  Kathy  Woltaki,  National  Academv  of 
Sciences  and  Betty  Peterkln  USDA,  February  1984. 
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EXHIBIT  2-6 

Recommended  Minimum  Allowances  of  Nutrients  for  Shelter 
Survival  of  the  Population  for  an  Eight  Week  Period 

Consumptlon/person/day*  Consunption/million  people/month** 

Energy 

1800  KCal 

54xl09gcalories 

Protein 

50  g 

1.5x106  kg 

Carbohydrate 

175  g 

5.25x106  kg 

Calcium 

0.3  g 

9xl03  kg 

Thiamin 

0.5  mg 

15  kg 

Vitamin  C 

10  mg 

300  kg 

Niacin 

5  mg 

150  kg 

Ribof lavin 

0.7  mg 

30  kg 

*  Source:  National  Research  Council,  Food  and  Nutritional  Board,  "Minimal 

Allowances  of  Water  and  Food  For  Fallout  Shelter  Survival", 

National  Academy  of  Sciences,  1963.  Reproduced  in:  K.B.  Franz  and 
C.N.  Kearney  "Maintaining  Nutritional  Adequacy  During  a  Prolonged 
Food  Crisis,  ORNL  5352,  1979. 

**  Derived  from  above  source,  these  are  the  numbers  used  in  the  analysis. 


i 
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regional  level  for  this  analysis. 

Average  nutritional  values  for  each  commodity,  e.g.  grams  of 
protein/pound  of  meat,  were  developed  by  taking  a  weighted  average  of 
nutritional  values  of  foods  conforming  to  normal  consumption  within 
each  commodity  group. 
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3.0  REGIONAL  FOOD  SUPPLY  AND  DEMAND  ANALYSIS 

The  purpose  of  the  analysis  in  this  section  was  to  evaluate  the 
supply-demand  conditions  within  individual  regions  to  determine 
optimal  regional  monthly  food  production,  processing  and  consumption 
patterns  that  minimize  inter-regional  commodity  shipments.  The 
analysis  enabled  identification  of  regions  that  are  self-sufficient 
in  food  commodities.  In  the  case  of  shortages  of  any  food  commodity 
in  a  region,  alternative  approaches  to  satisfy  demand,  such  as 
imports  from  nearby  regions,  were  then  evaluated. 

The  methodology  used  for  this  analysis  is  described  in  Section 
2.2.  The  linear  programming  model  was  executed  for  12  months  for 
each  of  the  10  regions  to  determine  the  monthly  production, 
processing  and  consumption  patterns  that  minimized  imports.  Detailed 
results  of  the  analysis  are  given  in  Appendix  C. 

3.1  Principal  Conclusions 

Regions  8,  9  and  10  are  self-sufficient  throughout  the  year. 
However,  Regions  1  through  7  need  one  or  more  commodities  imported 
from  other  regions,  under  the  minimum  import  scenario.  Exhibit  3-1 
shows  a  summary  of  the  results  for  regions  one  through  seven  which 
indicate  the  commodities  to  be  shipped  into  those  regions. 

As  indicated  in  Exhibit  3-1,  in  Regions  1,  4  and  6  Imports  are 
required  for  all  12  months.  In  general,  the  commodities,  which  need 
to  be  imported  are  fresh  vegetables  and  fruits,  dairy  products,  and 
baked  goods.  The  principal  reasons  for  imporfing  commodities  are 
inadequate  processing  capacity  or  very  low  production  in  these 
regions.  For  example,  Region  4  has  inadequate  production  and  stocks 
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EXHIBIT  3-1  Summary  of  Supply-Demand  Analysis  Result 


Processed  Fruit/  None 

Vegetables 


of  fruits  and  vegetables  from  January  to  March  and  August  to 


December.  Region  1  has  to  import  baked  goods  and  dairy  products. 
The  reason  for  the  import  of  baked  goods  is  not  a  shortage  of  such 
goods  or  inadequate  baking  capacity,  but,  a  shortage  of  grain  milling 
capacity  and  flour  stocks.  On  the  other  hand,  the  need  to  import 
dairy  products  is  due  to  a  shortage  of  milk  production  capacity  and 
not  due  to  an  inadequate  processing  capacity.  For  example,  in  Region 
1,  the  capacity  utilization  of  the  dairy  processing  capacity  is  very 
low,  about  10  percent.  However,  because  there  is  insufficient  milk 
production  in  the  region,  imports  of  processed  dairy  products  are 
required.  A  long  term  peacetime  strategy  would  be  to  gradually 
develop  these  specific  industries/capabilities  in  shortage  regions 
through  Gevernment  subsidies,  tax  credits,  etc. 

Exhibit  3-2  gives  the  monthly  total  shipments  into  the  regions. 
The  months  from  March  to  May  require  maximum  imports  since  production 
is  low  and  inventories  are  being  depleted.  For  example,  the 
inventories  are  highest  in  December  and  January  and  tend  to  reach  a 
minimum  by  April  and  May.  They,  then,  start  increasing  again  as  the 
product  harvest  occurs.  The  model  has  taken  into  account  variations 
in  harvesting  periods  for  various  crops  in  different  parts  of  the 
country. 


3.2  Alternative  Strategies  For  Minimizing  Imports 


The  purpose  of  this  analysis 

is  to  modify 

some  of 

the 

restrictions 

placed  on  production. 

processing  and 

consumption 

to 

determine  if 

alternative  strategies 

could  enable 

imports  to 

be 

minimized.  The  strategies  evaluated  were  the  following: 
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•  Allowing  commodity  shipments  between  adjacent  regions.  This 
strategy  allows  imports,  but  minimizes  transportation  require¬ 
ments 

•  Relaxing  the  required  proportion  of  fresh  to  processed  fruits 
and  vegetable  consumption 

•  Increasing  the  processing  capacity  of  capacity-limited 
commodities  by  using  two  and  three  shifts  a  day. 

Exhibit  3-3  shows  the  alternative  strategies  investigated  for 
each  of  the  regions  requiring  imports.  The  feasibility  and  effective¬ 
ness  of  each  of  these  alternative  strategies  is  discussed  below. 

3.2.1  Interregional  Commodity  Shipment  Between  Adjacent  Regions. 

This  strategy  was  evaluated  by  combining  two  adjacent  regions 

and  executing  the  LP  model  for  this  combination.  The  combinations 
analyzed  were  the  Regions  1  and  2,  4  and  5,  and  6  and  7.  The 
combined  regions  were  able  to  supply  all  their  food  requirements  with 
no  additional  imports.  Thus,  allowing  imports  from  adjacent  regions 
is  a  satisfactory  strategy  which  eliminates  all  import  requirements. 

3.2.2  Removing  the  Needs  for  Proportionate  Consumption  of  Fresh 
and  Processed  Vegetable/Fruits. 

In  the  LP  model,  a  constraint  corresponding  to  normal  propor¬ 
tions  of  fresh  to  processed  fruits  and  vegetable  consumption  was 
used.  Such  a  constraint  was  required  since  aggregation  at  the 
3-digit  SIC  level  Implies  a  fixed  proportion  of  commodities  within  an 
SIC  category.  This  resulted  in  imports  of  fresh  fruits  and 
vegetables  into  regions  with  adequate  processed  fruits  and 
vegetables.  When  this  constraint  was  relaxed  for  Regions  3,  4  and  7, 
it  was  no  longer  necessary  to  import  fruits  and  vegetables  into 
Region  3  and  4,  while  in  Region  4,  the  total  imports  declined  from 
2468  to  1150  million  pounds  a  year. 
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EXHIBIT  ')-3  Alternative  Strategies  for  Regional  Self-Sufficiency 


3.2.3  Increasing  the  Operating  Capacity  of  Grain  Mlllina  Plants 


This  strategy  is  only  required  in  Region  1  which  imported  baked 
goods  due  to  inadequate  grain  milling  capacity. 

In  the  short~term,  milling  capacity  can  be  Increased  by  increas~ 
ing  operating  hours.  In  Region  1,  ten  percent  of  the  grain  milling 
industry,  SIC  2041  flour  milling,  already  operates  168  hours  a  week. 
Since  this  SIC,  the  flour  milling  industry,  is  the  principal  supplier 
to  the  baked  goods  industry,  increasing  operating  hours  as  a  means  of 
providing  more  flour  to  the  bakeries  is  infeasible. 

Thus,  implementing  this  strategy  would  require  building  more 
flour  milling  plants  or,  alternatively,  increasing  the  inventories  of 
flour  or  baked  goods  in  Region  1. 


3 . 3  Conclusions  Of  Supply-Demand  Analysis 

The  principal  conclusion  drawn  from  the  regional  supply~demand 
analysis  are  summarized  below; 

•  Regions  8,  9  and  ID  can  meet  the  demand  for  food  with  no 

import  requirements 

•  Regions  1  through  7  require  import  of  one  or  more  commodities 
for  either  part  or  all  of  the  year 

•  Regions  1,  4  and  6  require  larger  quantities  of  imports  than  j 

Region  2,  3,  5,  and  7  j 

j 

•  The  commodities  in  short  supply  are  fresh  f ru i t /vegetables ,  j 

dairy  products  and  baked  goods  | 

•  Import  requirements  tend  to  be  highest  in  the  months  March,  I 

April  and  May  when  inventories  decline  to  their  lowest  level 

and  agricultural  production  is  also  low 

•  If  commodity  shipments  from  adjacent  regions  are  allowed, 

then  none  of  the  integrated  regions  need  any  imports  I 

•  By  removing  the  fresh  to  processed  vegetables/fruits  ratio  , 

constraint,  the  quantities  of  fresh  fruits  and  vegetables  to  i 

be  Imported  decrease  substantially  j 
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•  The  processing  capacity  of  the  dairy  products  industry  seems 

to  be  unusually  large  since  capacity  utilization  seldom 
Increases  above  10  percent 

•  As  demonstrated  in  Exhibit  3-4,  the  alternative  strategies 
cause  slight  changes  in  the  consumption  patterns. 
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EFFECT  OF  ALTERNATIVE  STRATEGIES 


4.0  COMPARISON  OF  STUDY  RESULTS  WITH  REQUIREJIENTS  ASSOCIATED  WITH 

ALTERNATIVES 

A  comparison  of  the  patterns  of  consumption  in  our  model  to 
those  of  peacetime  and  the  USDA  National  Maximum  Emergency 
Distribution  Allowance  helps  to  verify  the  validity  of  the  model 
results  and  provides  insight  into  potential  reductions  in 
transportation  and  blast  shelter  requirements. 

Total  per  capita  consumption  and  the  relative  and  absolute 
consumption  of  each  of  the  four  food  categories,  meat,  dairy,  fruits 
and  vegetables,  and  bakery  and  grain  products,  for  the  three 
scenarios  were  compared.  Total  inter-regional  shipments  for  the 
regional  system  and  historical  inter-regional  shipments  were  also 
compared  to  estimate  the  potential  reduction  in  transportation 
requirements.  In  addition,  regional  and  monthly  food  consumption 
variations  were  examined  to  assess  the  equity  across  the  regions  and 
the  effect  of  the  time  of  year  of  the  regional  food  production  and 
distribution  strategy. 


4 . 1  Comparison  of  the  Study  Results  with  Peacetime  and  USDA 

Emergency  Allowance  Consumption 

Comparison  of  total  per  capita  consumption  in  the  three 

alternatives  shows  that,  on  an  annual  basis,  consumption  is  lowest 
for  the  regional,  nutrient-based  alternative.  For  the  nation  as  a 
whole,  average  annual  total  per  capita  consumption  is  approximately 
fifteen  percent  lower  than  the  corresponding  peacetime  consumption^ 
and  six  percent  lower  than  the  corresponding  USDA  Emergency  Allowance 


* 


U.S.  Department  of  Commerce,  Bureau  of  the  Census 
Statistical  Abstract  of  the  United  States  1981. 


value .  Exhibit  4-1  shows  annual  per  capita  consumption  of  each 
commodity  for  each  region  and  for  peacetime  and  the  USDA  Emergency 
Allowance.  In  nine  of  the  ten  regions,  total  per  capita  consumption 
is  lower  than  the  peacetime  alternative.  In  the  tenth  region,  total 
annual  per  capita  consumption  is  approximately  nineteen  percent 
higher  than  peacetime  consumption.  In  this  region,  the  additional 
food  consumed  is  in  the  dairy  group,  which  is  mainly  milk.,  and  in  the 
grains  group  which  are  generally  less  dense  in  nutrients  than  meats. 

Another  feature  examined  in  comparing  the  three  alternatives  was 
the  relative  consumption  of  each  catagory  of  food.  This  is 

Illustrated  in  Exhibits  4-2  and  4-3.  For  the  nation,  average  annual 

per  capita  consumption  was  nearly  evenly  distributed  among  the  four 

food  groups.  However,  as  Exhibit  4-2  shows,  there  are  wide  regional 
variations  in  the  mix  of  foods  consumed.  These  reflect  monthly 

regional  variations  in  food  production  and  processing.  All  of  the 
regions  have  lower  consumption  levels  of  fruits  and  vegetables  than 
the  corresponding  peacetime  level.  Host  likely  this  results  from 
dlscont 1 nuing  transcontinental  transportation  of  these  commodities. 
In  general,  the  regions  have  higher  consumption  of  grain  and  bakerv 
products  than  in  peacetime;  this  results  from  the  large  production  of 


products  in 

the  I'nited 

States. 

"^or 

the  nation,  average  per 

capita 

consumpt ion 

of  dairy 

products 

is 

close  to 

the  peacetime 

consumption  level. 

Exhibit  4 

-3  shows 

the 

range  of 

consumption  of 

each  commodity  in  the  regional  model  analysis  along  with  the 
corresponding  values  for  peacetime  and  the  USDA  Emergency  Allowance. 


EXHIBIT  4-1 


ANTJUAL  PER  CAPITA  CONSEMPTION  OF  EACH  COMMODITY 
(LB/PERSON/YEAR) 


LP  MODEL 
ANAT.YSIS 


LP  MODEL 
ALTERNATIVE 
S IRA : EG  IKS 
ANAL Y  SIN 


MEAT 

DAIRY 

PRODUCTS 

FRUIT/VEG 

BAKERY/GRAIN 

PRODUCTS 

TOTAL 

REGION  1 

240 

237 

329 

142 

REGION  2 

197 

254 

277 

227 

955 

REGION  3 

319 

283 

262 

185 

1050 

REGION  4 

254 

218 

218 

181 

8  70 

REGION  5 

201 

207 

207 

213 

829 

REGION  6 

129 

215 

215 

301 

859 

REGION  7 

119 

198 

198 

277 

792 

REGION  8 

178 

202 

202 

226 

809 

REGION  9 

269 

322 

28  7 

214 

109! 

REGION  10 

259 

491 

345 

242 

13  r 

NATIONAL 

AVER.3GE 

217 

263 

254 

2  2  1 

9  3- 

I'SDA  EMERGENCY 
ALLOWANCE 

181 

411 

211* 

208 

101  ;* 

PEACETIME 

28b 

264 

425 

150 

!  1  .In 

REGIONS  1^2 

207 

253 

338 

190 

a-s 

REGIONS  443 

159 

457 

26s 

I'"' 

105n 

REGIONS  347 

129 

216 

216 

302 

862 

*  This  value  appareiitlv  Soes  not  include  fresh  veftetables  and  fr'.iits.  The 

previous  standard  prescribed  315  Ib/person ''year  (approximately  b  lb /per  son ,  week 
for  fruits,  vegetables,  and  potatoes)  . 

**  Coder  the  pre'.’ii.us  standard,  with  higher  fruit  and  vegetable  consumption, 
this  t-'t  1 1  was  1113. 
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EXHIBIT  4-3 

RANGE  OF  CONSUMPTION  OF  COMMOUITIES  IN  THE  REGIONAL  MODEL 
COMPARED  TO  PEACETIME  AND  THE  USDA  EMERGENCY  ALLOWANCE  CONSUMPTION 

(Ib/person/year) 


Average 

Regional  Model 

Maximum  Minimum 

USDA 

Emergency 

Allowance 

Peacetime 

Fruit /Vegetables 

254 

345 

198 

211 

425 

Bakery/Grain 

221 

301 

142 

208 

150 

Dairy 

263 

491 

198 

411 

264 

Meat 

216 

319 

119 

181 

286 

Total 

Consumption 

954 

1337 

792 

1011 

1126 

The  comparison  of  the  regional  results  with  the  USDA  Emergency 
Allowance  shows  that,  in  general,  the  regional  consumption  of  dairy 
products  is  lower  than  the  corresponding  consumption  levels  in  the 
alternative.  The  USDA  Emergency  Allowance  for  milk,  is  considerably 
higher  (562S  higher)  than  peacetime  consumption,  whereas,  as  noted 
above,  the  regional  consumption  is  generally  closer  to  peacetime 
consumption.  However  one  region,  region  10,  has  very  high  dairy 
consumption,  actually  higher  than  the  Emergency  Allowance.  Meat 
consumption  is,  on  average,  higher  in  the  regional  strategy  than  the 
USDA  Emergency  Allowance,  although  two  regions  have  lower  consumption 
of  meat  than  the  Emergency  Allowance. 

As  noted  above,  total  annual  per  capita  consumption  is  lower  in 
most  of  the  regions  than  peacetime  or  the  USDA  Emergency  Allowance 
consumption.  This  is  generally  true  on  a  monthly  basis  as  well.  As 
Exhibit  A-4  shows,  six  of  the  ten  regions  have  approximately  constant 
monthly  per  capita  consumption  levels  regardless  of  the  month.  All 
of  these  are  lower  than  average  monthly  peacetime  or  USDA  Emergency 
Allowance  total  per  capita  consumption.  Four  of  the  ten  regions  have 
wide  variations  in  monthly  consumption  and  these  exceed  peacetime  and 
Emergency  Allowance  consumption  in  one  or  more  months.  The 
variations  in  monthly  consumption  levels  reflect  seasonal  variations 
in  production  and  in  inventory  availability. 

As  this  analysis  shows,  the  strategy  of  minimizing  imports  and 
providing  food  to  meet  minimum  nutritional  requirements  does 
generally  reduce  total  food  consumption,  and,  therefore  would 
probably  reduce  transportation  and  blast  shelter  requirements.  It  is 
expected  that  an  analysis  of  this  consumption  pattern,  similar  to 
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COMPAUtU  TO  MONTHLY  PEACKTIME  AND  EMERGENCY  ALLOWANCE  COfSUrtPXiON 


that  performed  in  the  Key  Worker  Blast  Shelter  Study,  will  be 
performed  to  quantitatively  determine  achievable  reductions  in  blast 


shelter  requirements.  Accurate  estimates  of  achievable  reductions  in 
transportation  requirements  may  be  difficult  to  obtain  without 
extensive  data  collection  and  sophisticated  work  in  transportation 
modeling.  Section  4.2  gives  an  indication  of  the  potential 
reduction.  As  expected,  there  are  great  regional  variations  in  the 
mix  of  foods  consumed  under  the  regional  strategy.  This  study  shows 
that  minimum  nutritional  requirements  can  be  met  with  restrictions  on 
interregional  food  transportation  by  substituting  a  mix  of  foods 
different  from  normal  consumption.  The  similarities  in  the 
consumption  levels  of  the  regional  model  to  the  other  alternatives 
Indicate  that  the  model  does  provide  valid,  practical  results. 

4.2  Comparison  Of  The  Study  Results  With  Peacetime  Inter-Regional 
Commodity  Shipments 

In  this  section,  the  results  of  the  LP  analysis  (iescribed  in 
sections  3.1  and  3.2  are  compared  with  inter-regional  commodity  ship¬ 
ments  during  peacetime.  The  purpose  of  the  comparison  was  to  investi¬ 
gate  Che  extent  to  which  inter-regional  food  commodicv  shipments  can 
be  reduced  and  still  maintain  a  balanced  diet  for  the  regional 
population. 

The  data  for  Inter-regional  commodity  shipments  was  obtained 
from  the  1977  Commo.lity  Transportation  Survey.*  It  should  be  noted 
that  the  regions  used  in  the  survey  were  different  from  the  FdMA 

*"Commodity  Transportation  Survey"  Summarv  1977,  Bureau  of  Census, 
Department  of  Commerce.  This  is  the  most  recent  data  available. 
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regions  except  for  region  1. 


Thus,  comparing  the  LP  model  results 


with  peacetime  inter-regional  shipments  was  not  possible  for  each 
region.  Consequently,  the  total  US  inter-regional  shipments  were 
compared  for  each  commodity. 

Exhibit  4-5  shows  the  imports  of  each  commodity  required  for 
each  (FEMA)  region  as  calculated  by  the  LP  analysis  (Appendix  C)  and 
Exhibit  4-6  gives  the  actual  1977  inter-regional  commodity  shipments. 
The  results  of  the  two  analyses  are  compared  in  Exhibit  4-7.  This 
exhibit  shows  that  the  l.P  analysis  results  require  only  9.4  billion 
pounds  of  imports  from  other  regions  compared  to  peacetime  regional 
imports  of  45  billion  pounds.  Consequently,  inter-regional 
transportation  requirements  might  be  drastically  reduced  if  a 
regionally  based  food  production,  processing  and  distribution  plan 
were  implemented,  but  the  exact  magnitude  of  the  reduction  cannot  be 
determined  wltliout  a  more  extensive  analysis. 

About  52  percent  of  the  inter-regional  import  reduction  is  due 
to  reduced  grain  shipments.  Nearly  28  percent  of  the  reduction  is 
caused  by  reduced  shipments  of  meat  products.  The  remaining  20 
percent  reduction  is  due  to  smaller  shipments  of  dairy  products, 
baked  goods  and  fruits  and  vegetable  products. 

It  should  be  noted  that  this  comparison  disregards  regional  food 


demand 

changes  due 

to  pop 

ulat ion 

increases  and  shifts  since  the  LP 

mode  L 

results  were 

based 

on  1982 

data  and  the  peacetime 

shipments 

were 

1977  data. 

It  is 

most 

likely  that  the  actual 

peacet ime 

Inter-reglonal  shipments  in  1932  would  be  greater  than  in  1977. 
Thus,  the  import  reduction  potential  of  a  regionally-based  food 
system  worl.  pe  greater  than  tnat  Implied  In  the  above  analysis. 


ANNUAL  INTliR-KKGIONAL  COMMODITY  SHIPMENTS  AS  PER  LP  ANALYSIS 


ANNUAL  INTER-REGIONAL  COMMODITY  SHIPMENTS  IN  1977 
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5.0  POLICY  AND  PLANNING  IMPLICATIONS 


5. I  Policy  Implications 

There  are  a  number  of  policy  implications,  both  positive  and 
negative,  associated  with  a  regional  system  of  food  production, 
processing  and  distribution.  These  are  described  below. 

The  results  from  the  linear  programming  model  analysis  indicate 
that  most  of  the  regions  can  supply  a  quantity  and  mix  of  foods 
sufficient  to  meet  the  minimal  nutritional  requirements  of  their  popu¬ 
lations  with  little  or  no  Imports  from  other  regions.  In  the  regions 
that  require  some  Imports,  when  imports  from  adjacent  regions  are 
allowed,  the  two  regions  become  a  self-sufficient  unit  (e.g.  Regions 
1  and  2,  4  and  5,  6  and  7).  In  most  regions,  the  level  of  food  con¬ 
sumed  is  also  lower  than  the  normal  peacetime  or  USDA  emergency  allow¬ 
ance  consumption.  As  Exhibit  5,1  shows,  capacity  utilization  is 
generally  less  chan  100%  for  most  of  the  major  food  groups. 
Qualitatively,  these  results  imply  that  adequate  food  production, 
processing,  and  distribution  can  be  accomplished  with  fewer  workers 
and  reduced  transportation  than  previously  estimated.  Although  a 
reduction  in  inter reglona L  shipments  was  noted, this  does  not  neces¬ 
sarily  imply  less  transportation  distances  because  of  the  sizes  of 
Che  regions  themselves.  Also  most  of  the  distances  travelled  takes 
place  outside  the  risk  areas  and  loading  and  unloading  in  the  risk 
areas  would  still  be  a  problem.  Therefore,  the  reduced  shipments  may 
not  be  able  to  reduce  blast  shelter  requirements. 

Another  advantage  of  this  system  is  that  it  would  facilitate 
coordination  of  consumption  requirements  with  production.  Under 
current  FEMA  guidance,  food  would  be  distributed  to  the  population 
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EXHIBIT  “j-l  (CONTINlltD) 


according  to  die  USDA  Emergency  Allowance  but  production  would  follow 
peacetime  patterns.  Since  the  Emergency  Allowance  differs  signifi¬ 
cantly  in  some  respects  from  peacetime  consumption,  it  would  be 
difficult  to  implement  the  KEMA  guidelines  consistently.  If  the  food 
substitution  guidelines  provided  by  FEMA  were  followed  in  order  to 

matcfi  consumption  with  the  foods  available,  consumption  would 
probably  differ  little  from  peacetime,  and  blast  shelter  requirements 
would  be  relatively  high.  In  contrast,  the  regional  strategy 
provides  a  mix  of  commodities  to  the  population  consistent  with  the 
food  available  from  regional  production  in  a  particular  time  period 
rather  than  providing  the  same  mix  of  food  regardless  of  location  or 
time  of  year.  At  the  same  time,  the  mix  of  foods  provided  by  the 
regional  system  also  results  in  consumption  lower  tlian  in  peacetime 
while  satisfying  the  nutritional  requirements  of  the  population. 
Thus,  while  additional  planning  would  be  required  for  the  regional 

system,  ft  is  laore  likely  that  this  system  would  provide  adequate 
nutrition  with  minimum  transportation  than  would  the  alternative 
"business  as  u3uai"/USi)A  Emergency  Allowance  alternative. 

In  addition,  the  regional  strategy  would  provide  several 
idvantages  in  a  postattack  environment.  An  attack  would  probably 
cause  najor  Jisruptious  in  long  distance  transportation  of  goods  due 
t<j  damage  equipment,  roads  and  communications  systems;  damage  to 
food  production  (e.g.  crops),  processing  and  distribution  facilities 
(e.g.  warehouses)  would  also  make  supplies  of  a  normal  mix  of  foods 

difficult  to  obtain.  Plans  for  a  regional  system,  which  would 

include  identification  of  resources  on  a  regional  basis,  would  aid  in 
providing  adequate  food  to  meet  nutritional  requirements  with  lower 
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joiisutapt  ion  .ind  rednoed  C  r-iiisportaL  Lon. 


This  would  increase  tiie 


probability  ot  survival  or  larger  porcioiis  of  the  population. 

Lastly,  an  analysis  was  carried  out  to  evaluate  the  effects  of 
the  regionali^.ed  food  distribution  syste.a  on  blast  shelter  require¬ 
ments.  The  reqnireiaents  for  blast  shelter  are  expected  to  reduce 
under  this  system  due  to  the  following  results: 

(1)  The  present  scenario  gives  less  food  consumption  (per 
capita)  than  L'SDA  emergency  allowance. 

(d)  The  capacity  utilization  ot  the  food  processing  industries 
was  ftM-uid  to  be  consider  ihly  l-rw. 

The  analysis  was  carried  out  to  gee  a  quantitative  measure  of 
Che  reduction  in  blast  snelter.  it  was  assumed  that  percentage  reduc¬ 
tion  in  any  food  commodity  consumption  would  reduce  the  blast  shelter 
requirements  by  the  same  percentage.  Exntbit  3-2  lists  the  food  com¬ 
modities  consumption  by  USDA  emergency  allowance  and  by  the  regionali¬ 
zation  scenario.  Percentage  change  was  calculated  for  eacli  food  com¬ 
modity  and  was  applied  to  find  the  blast  shelter  requi  reiaents  as 
shown  in  Exhibit  5-3.  The  exhibit  shows  that  in  some  cases  the  blast 
shelter  requirements  increase  wh.iie  in  other  decrease.  However  t'nere 
is  a  net  decrease  U'  rouct  2  percent,  wni.'.h  is  ins  ign  i  f  leant .  Tiie 

processing  capacities  )t  tne  food  industries  are  not  fully  utilized 

under  this  system.  Hut  Che  processing  in  non-riSK  areas  should  be  at 
the  maximum  capiity  during  the  crisis  period  so  that  the  excess 
commodities  can  be  stored  for  the  pos t -d isas ter  period.  The  results 
of  Che  study  nay  actually  require  more  production  in  risk  areas  to 

compensate  for  wliat  in  peacetime  would  be  an  i  nt er reg Lonal  snipment 
from  a  non-risk  area.  Therefore  the  reductions  in  bi.ist  shelter 

requirements  under  this  system  may  not  be  appreciable. 

Naturaliv,  a  numb.*'-  af  difficulties  wauid  be  issociated  with  Che 
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COMPARISON  OF  FOOD  CONSUMPTION  UNDER  USDA  EMERGENCY  ALLOWANCE 
AND  REGIONALIZATION  SCENARIO 


SIC 

Food 

Comraodi ty 

Average 

Consumption  under 
USDA  Allowance 
(lbs /per son /year) 

t 

Meat 

201 

Products 

181 

202 

Dairy 

411 

Products 

203 

Veg/Frui ts 

(Processed ) 

015 

211 

VejJ  'F  rutts 

.)16  j 

(Fresh)  j 

1 

204  ' 

Processed  ^ 

j 

Gr,tia  : 

1 

Products 

: 

205  1 

BdktJli  ' 

Goo. is 


Average 

Consumption  under 


Regionalization  Scenario 
(Ibs/person/year ) 

Difference 

1 

i 

217 

36 

253 

-148 

61 

193 

43 

108 

1 

1 

-13 

¥ 

Percentage 

Difference 
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EXHIlitr  5-3 

EFFECT  OF  REGIONALIZATION  SCENARIO 
ON  BLAST  SHELTER  REQUIREMENTS 


BLAST  SHELTER  SPACE  REQUIREMENTS 


SIC 

Food 

Commodity 

Under  USUA 

,  Emergency  Scenario 

Adjusted  to  Reflect 
Regionalization  Scenario 

201 

1 

Meat  Products 

19248 

23098 

202 

Dairy  Products 

1  6858  j 

4376 

203 

I 

Veg/Fruit  (fresh) 

1 

3732 

44  78 

204  ■ 

1 

Processed  Gruiii  | 

Products 

2  5-t02 

1 

66505 

205  ! 

Baked  Goods  i 

1 

1  45348 

1 

1 

' 

Total 

100,568 

5^237 

■)-  / 


major  changes  in  the  food  system  associated  with  this  regional 
strategy.  First,  this  type  of  system  would  require  a  major  reorgani¬ 
zation  of  the  food  system  network.  It  would  be  necessary  to  identify 
virtually  all  producers  and  processors  and  to  redirect  shipments  to 
alternative  destinations.  It  would  be  necessary  to  develop  planning 
mechanisms  to  gather  data  and  provide  coordination  in  redirecting 
commodities.  Memorandums  of  Agreement  between  Regional  Coordinators 
with  regard  to  food  supply  would  be  of  value  in  the  planning  effort. 
Because  this  system  would  involve  more  levels  of  the  food  chain  than 
under  current  FEMA  guidelines,  more  government  control  would  be 
required.  However,  government  control  of  all  aspects  of  the  economy 
and  society  in  general  would  be  increased  substantially  in  a  crisis 
or  postattack  situation,  so  this  additional  control  of  the  food 
system  would  seem  less  extreme  than  under  normal  conditions. 

Second,  production  and  processing  would  have  to  be  adjusted  in 
regions  that  normally  export  substantial  quantities  of  food  to  other 
regions  (e.g.  California).  Mechanisms  would  be  required  to  prevent 
losses  of  perishable  foods.  In  fact,  more  processing  capacity  than 
normal  would  probably  be  required  in  order  to  process  fruits  and 
vegetables  that  would  normally  have  been  consumed  without  processing. 
For  example,  if  the  demand  outside  the  region  for  fresh  and  processed 
fruits  and  vegetables  from  California  was  abruptly  reduced,  producers 
and  processors  could  incur  substantial  losses  in  revenue  and  they 
would  have  no  Incentives  to  harvest  or  process  the  excess  food. 
Although  losses  of  excess  food  might  not  be  harmful  in  the  short 
terra,  in  the  long  term,  this  food  would  be  needed.  This  problem 
would  occur  in  other  forms  as  well,  for  example,  a  decline  in  meat 
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consumption  would  cause  an  increase  in  the  demand  for  livestock,  feed. 


A  mechanism,  such  as  government  compensation,  would  be  needed  to 
mitigate  the  effects  of  an  abrupt  change  in  demand.  Government 

support  programs  for  agriculture  exist  today,  so  such  a  mechanism 
would  not  be  completely  different  from  current  policies.  A  mechanism 
for  directing  redistribution  efforts  under  emergency  conditions  would 
be  required,  however. 

Third,  a  regional  system  with  minimum  inter-regional  imports,  as 
developed  in  our  model,  could  result  in  depletion  of  inventories  and 
food  shortages  in  the  long  term.  Because  the  model  developed  does 
not  link  together  production  and  consumption  from  one  month  to  the 
next,  the  magnitude  and  location  of  inventory  depletions  are 
difficult  to  determine.  Development  of  a  larger  model  in  which 

monthly  data  were  analyzed  sequentially  and  regions  were  linked 
together  would  generate  the  needed  information. 

Finally,  a  question  arises  concerning  the  level  of  industry 

cooperation  that  could  be  expected  in  order  to  plan  and  implement  a 
reg  Mial  food  system.  Current  planning  emphasizes  minimizing  disrup¬ 
tion  of  tlie  current  food  supply  system.  One  factor  in  support  of 
tiiis  poiicy  is  the  support  of  food  industry  personnel.  For  example, 
food  industry  personnel  strongly  favor  continuing  operation  of 
warefiouses  in  high  risk  areas  rather  than  trying  to  shift  warehousing 
activities  to  lower  risk  areas.*  From  the  discussion  given  above, 


*  "Guidelines  and  Data  to  Support  Plans  for  Reallocating  Food 
During  Crisis  Relocation"  SYSTAN  Inc.,  December  1982. 
tlie  conclusion  derived  is  that  the  self-sufficiency  scenario  may  not 
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be  woL'Lh  ics  efrorts  in  pre-aCLack.  plaimtni'  situations  due  to 
economic  problems  and  level  of  Government  control  required.  However, 
the  scenario  presents  a  positive  contribution  towards  post  attack 
planning  in  supplying  food  demand  with  minimum  nutritional  require¬ 
ments  and  with  a  minimum  amount  of  help.  Moreover,  there  may  not  be 
much  choice  in  a  post  attack  period  but  to  use  regional  resources 
rather  t'nan  Importing  from  otiier  regions. 

5 . 2  Data  Requirements  to  Implement  Proposed  Regional  Food  Self- 

Sufficiency  Strategy 

This  section  characterises  the  database  lUanagement  systems 
needed  to  plan  and  execute  a  regionalized  food  production  and 
distribution  system  for  crisis  conditions.  The  current  status  of  the 
data  use’ll  in  the  analysis  is  discussed  along  with  problems  and  steps 
to  be  taken  to  improve  tiie  data  system. 

Data  requirements  identified  in  this  study  include  monthly 
regional  production,  inventciries ,  and  prjcessing  capacities  of  the 
com  iiwdi  t:  es .  In  addition,  data  o.i  regional  populations,  nutritional 
requirements  laJ  inier  regional  commodities  shipments  are  needed. 
For  (Ills  analysis,  t!ie>e  data  were  collected  from  a  number  of 
sources;  many  pi  oblc.ns  and  d.:  t  i  c  i  enc  i  es  were  found.  These  included: 

1.  Icicoinpiet.i’  data 

2  .  [iicons  istant  units 

1.  Incons istant  aggregation  methods  (products,  regions,  time) 

•it.  Data  coat  ideutiality 

Kxiiibit  siiows  some  examples  of  these  problems  along  with 

current  solutions  and  preferred  solutions.  The  current  solutions  are 
the  measures  used  in  this  study  to  Impute  values  when  data  were 
unava i lab le . 
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An  example  of  a  problem,  Inconsistent  aggregation  methods,  which 
was  encountered  frequently  is  that  data  were  often  reported  on  a 


quarterly  or  annual  rather  than  monthly  basis.  Also,  data  were 
reported  for  USDA  or  Department  of  Commerce  regions,  which  do  not 
correspond  to  the  FEMA  regions.  Coordination  among  agencies  and 
private  organizations  which  collect  these  data  would  alleviate  these 
problems  and  provide  more  useful  Information  for  FEMA  planning.  In 
general,  proper  communication  between  FEMA  and  the  other  agencies  and 
organizations  would  help  to  ensure  that  the  data  is  consistent  with 
FEMA's  needs.  A  product  of  effective  inter-agency  coordination  is 
the  "ADP  Food  Processing  and  Distribution  Facilities,  USDA  Database" 
which  is  prepared  by  USDA.  Similar  databases  to  satisfy  the  other 
data  requirements  identified  above,  particularly  production  and 
Inventory  data  requirements,  are  needed. 

In  order  to  specify  the  data  requirements  and  use  the  data 
effectively,  a  database  collection,  management  and  use  system  must  be 
developed.  This  system  should  be  accurate,  complete  and  easy  to  use. 
Exhibit  b-b  sl\ows  a  schematic  of  such  a  system  which  could  be  effec¬ 
tive  in  providing  the  data  needed  to  plan  and  implement  a  regional 
fo(id  production,  processing  and  distribution  system.  The  schematic 
shows  the  agencies  and  tiie  data  they  must  provide  to  the  system.  As 
shown,  additional  feature  of  an  effective  system  would  be  models  to 
forecast  production,  inventory  and  processing  capacity.  The  next 
feature  of  this  system  would  be  the  regional  food  production,  process¬ 
ing  and  distribution  linear  programming  and/or  other  models  to  deter¬ 
mine  regional  requirements  and  develop  resource  allocation  plans  for 
various  emergency  scenarios.  The  final  feature  of  the  system  would 
be  a  report  generator  to  provide  planning  and  other  documents. 
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EXHIBIT  5-  5 

SCHEMATIC  OF  A  DATABASE  COLLECTION  AND  USE  SYSTEM 


Planning  Documents 
and  Other  Reports  Cenerator 


In  sumiaary,  to  prepare  a  suitable  information  management  and  use 


system  for  emergency  planning,  the  following  steps  are  recommended: 

1.  Set  up  a  formal  data  communication  system  between  FEliA  and 
other  agencies  to  coordinate  timely  data  collection,  thereoy 
Improving  data  consistency,  accuracy  and  completeness. 

2.  A.n  Integrated  food  commodity  database  should  be  established. 
The  data  should  be  collected  at  least  at  a  4  digit  SIC  level. 
The  data  should  be  characterized  by  a  product  code,  month, 
year,  region/state  codes,  data  source  and  data  category 
(production  or  stocks). 

agencies  sliould  prepare  the  databases  and  update  thera 
periodically. 

4.  A  forecasting  system  for  estimating  future  product 
availability  should  be  Implemented. 

3.  .An  optimal  resource  allocation  procedure  sliould  be  designee 

and  Integrated  with  the  data  base  management  and  the  forecast- 
ing  system.  This  procedure  could  be  an  extension  the 

model  used  in  tnls  analysis.  A  more  comprehensive  mo  lei  ;;uy 
include  the  following: 

•  E’roduct';  considered  at  the  4  digit  SIC  level 

•  Ail  regions  and  months  integrated  into  one  national  rnnh-l. 
A  sciteiaaiii-  of  a  national  model  is  shown  in  Exhibit  l-n. 
Tnis  model  would  require  about  HoOO  equations  witn  over 
ZO.iJUU  variables. 

n.  Oevelop  .ni  auto..iated  ceport.s  and  plans  generation  system. 
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OVERVIEW  OE  THE  NATIONAL  MODEL 


ON  MODEL 
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APPENDIX  A  -  abbreviations  USED  FOR  VARIABLES  IN  THE  MODE 


VARIABLE  NAI-IE 


ABBREVIATION 


Grain  Production 

GRP 

Meat  Production 

MTP 

Milk  Production 

MLP 

Veg/fruit  Production 

VGP 

Grain  Inventory 

GRl 

Cattle  Inventory 

MTI 

Milk  Inventory 

ML  I 

Veg/fruit  Inventory 

VGI 

Meat  Inport 

MTIM 

Veg/fruit  Import 

VGIM 

Milk  Import 

MLIM 

Grain  Import 

GRI.M 

Grain  Export 

GREX 

Veg/fruit  Export 

VGEX 

Meat  Export 

MTEX 

Milk  E  .port 

.MLEX 

Processed  Meat  Inventory 

PRMTl 

Processed  Grain  Inventory 

PRGRI 

Dairy  Products  Inventory 

DARI 

Baked  Goods  Inventory 

BAKI 

Processed  Veg/fruit  Inventory 

PRVGI 

Processed  Grain  Import 

PGRIM 

Processed  Meat  Import 

PMTIM 

Dairy  Products  Import 

D’AKIM 

Bakery  Goods  Import 

BAKIM 

Processed  Veg/fruit  Import 

PVGIM 

Processed  Grain  Export 

PGREX 

Processed  Meat  Export 

P.MTEX 

Dairy  Products  Exports 

DAREX 

Baked  Goods  Exports 

BAK.EX 

Processed  Veg/fruit  Export 

PVGEX 

Processed  Meat  Production 

PRMT 

Processed  Grain  Production 

?RGR 

Processed  Veg/fruits  Production 

PRVG 

Dairy  Production 

JAR 

Processed  Veg/fruits  Production 

R  R'.'  '» 

Processed  Grain  Demand 

PRGRI) 

Processed  Meat  Demand 

R  P.MT! ' 

Processed  Veg/fruit  Demand 

PRVt,D 

Dairy  Products  Demand 

DARD 

Baxed  Goods  Demand 

BAKD 

Fresh  Veg/fruit  Demand 

FVGD 

Energy  Requirement 

ENRG 

Protein  Requirement 

PROT 

Calcium  Requirement 

CALC 

Thiamin  Requirement 

THL' 

Vitamin  C  Requirement 

VITC 

Niacin  Requirement 

.NACN 

Riboflavin  Requirement 

RFLN 

Car bohvdrat e s  Requirement 

CARBi; 
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APPENDIX  A  -  Continued 


abbreviations  used  for  row  names  in  the  model 


ROW  NAME 


■ABBREVIATION 


Grain  Balance  Equation 

Grain  Production  Limit 

Grain  Inventory  Limit 

Meat  Balance  Equation 

Meat  Production  Limit 

Meat  Inventory  Limit 

Veg/fruit  Balance  Equation 

Veg/fruit  Production  Limit 

Veg/fruit  Inventory  Limit 

Milk  Balance  Equation 

Milk  Production  Limit 

Milk  Inventory  Limit 

Processed  Meat  Balance  Equation 

Processed  Meat  Production  Limit 

Processed  Meat  Inventory  Limit 

Processed  Grain  Balance  Equation 

Processed  Grain  Production  Limit 

Processed  Grain  Inventory  Limit 

Processed  Veg/fruit  Balance  Equation 

Processed  Veg/fruit  Production  Limit 

Processed  Veg,  fruit  Inventory  Limit 

Dairy  Products  Balance  Equation 

Dairy  Products  Production  Limit 

Baked  Gooils  Balance  Equation 

Baked  Goods  Production  Limit 

Baked  floods  Inventory  Limit 

Energy  Balance  Equation 

Energy  Upper  Limit 

Energy  Lower  Limit 

Protein  Balance  Equation 

Protein  Upper  Limit 

Protein  Lower  Limit 

Calcium  Balance  F.quaCijn 


Ca 

Iciua 

Upper 

Limit 

Ca 

1  ciurn 

Lowe  r 

Limit 

Th 

Lomin 

Ba lane 

e  Equation 

Th 

iorai  a 

U  p  pe  r 

Limi  t 

Th 

iorain 

Lower 

Limit 

VI 

camin 

C  Bald 

;nce  Equation 

V  i 

carain 

C  Uppe 

r  Limit 

V  i 

tamin 

C  Lowe 

r  Limit 

Ni 

acin  ! 

Balance 

Equation 

N1 

acin  : 

Upper  L 

irait 

Niacin  Lower  Limit 
Riboflavin  Balance  Equation 
Riblflavin  Upper  Limit 
Riboflavin  Lower  Limit 
Carbohydrate  Balance  Equation 


GRBE 

GRL'L 

GRIL 

MTBE 

MTUL 

MTIL 

VGBE 

VGL'L 

VGIL 

MLBE 

MLUL 

■ILIL 

PRMTBE 

PRMTl'L 

PR.MTIL 

PRGRBE 

PRGRUL 

PRGIL 

PRVGBE 

PRVG'UL 

PRBGIL 

DARBE 

DARUL 

■B.AXBE 

B. AKUL 
BAX  I L 
ENRGBE 
ENRGU 
ENRGL 
RP'ITBE 
p.Roru 
PRor„ 
CALBE 

C. ALCU 
CALCL 
THIOBE 
T.H  I  -  lU 
THliJL 
VITCBE 
VITCU 
VITCL 
NACNBE 
■NACNl' 
NACNL 
RFLNBE 
RFLNi: 
RFL.N'L 
CAR 30 E 


A- 3 


i 


APPENDIX  A  -  Continued 


ABBREVIATIONS  USED  FOR  ROW  NAMES  IN  THE  MODEL  -  Continued 


ROW  NAME  ABBREVIATION 


Carbohydrate  Lower  Limit  CARBL 

Fresh  &  Processed  Veg/fruit  Ratio  Concrainc  FV/PV 

Meat  Consumption  Lower  Limit  MTRL 

Veg/Fruit  Consumption  Lower  Limit  VGRL 

Grain/Baked  Goods  Consumption  Lower  Limit  GRRL 

Dairy  Prc-ucts  Consumption  Lower  Limit  DARL 


APPENDIX  B 


INTRODUCTION  TO  INPUT  DATA 

This  section  describes  the  input  data  to  the  linear  programming 
model.  The  data  sources,  assumptions  and  procedures  are  discussed 
along  with  detailed  data  tables.  The  categories  of  data  for  the  LP 
model  are: 

1.  Production,  stocks,  and  processing  capacity 

2.  Nutritional  coefficient  (cie)  and  Limits  (dg) 

3.  Population  (POP.) 

4.  Intra-and  inter-industry  consuription(ai  j  ) 

5.  Losses  in  distribution  to  consumers,  (bi) 

The  sources,  assumptions  and  procedures  used  in  collecting  the 
data,  are  discussed  briefly  in  Exhibit  B-1;  Exhibit  B-IA  lists  the 
regional  production,  processing  capacity  and  stocks  of  each 
commodity.  The  production,  stocks  and  processing  capacity  data  are 
characterized  by  region,  month,  SIC  and  type  of  data  (i.e.  production 
or  stocks).  The  stocks  of  the  processed  commodities  include  the 
stocks  held  by  wholesalers,  retailers  and  consumers.  Exhibit  B-2 
gives  the  estimated  number  of  days  for  which  the  stocks  of  each  food 
commodity  are  held  by  wholesalers,  retailers  and  consumers.  Nutri¬ 
tional  coefficients  and  nutrient  limits  intake  used  in  the  analvsis 
are  given  in  Exhibit  B-3  and  Exhibit  B-4  gives  the  estimated  regional 
population.  Intra-and  inter-industry  consumption  cofficients  are 
given  in  Exhibit  B-5;  the  losses  in  distribution  to  consumers  are 
listed  in  Exhibit  B-6. 
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The  data  corresponds  to  the  year  1982  unless  other-;is 
specified.  The  data  tables  are  given  by  regions  and  3  digit  SIC 
which  were  integrated  from  state  data  given  by  U  digit  SIC.  Th 
units  of  measurements  are  millions  of  pounds. 
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EXHIBIT  B-1 


COMMODITY 

1 .  Crains 
( Production 
and  Stocks) 


2.  Meat, Fish 
&  Poultry 
( Production 
&  Stocks) 


SUMMARY  OF  INPUT  DATA 


SOURCE 


ASSUMPTIONS/ PROCEDURES 


1 .  "Crop  Production"  Annual 
Summary , 1982 .Crop  Reporting 
Board,  Statistical  Report¬ 
ing  Services,  USDA 

2.  All  Issues  of  "Grain 
Stocks"  for  1982 

3.  "Usual  Planting  and  Har¬ 
vesting  Dates"  Field  &  Seed 
Crops  March  72  Agrl.  Hand¬ 
book  No. 283  ,  SRS.USDA 


1.  "Livestock  Slaughter" 

Jan.  82-Jan.  83. 

2.  Livestock  Slaughter 
Summary  82 

3.  "Cattle"  Jan.  83 
4  .  "Hogs  &  Pigs"  All 
reports  82 

5.  "Goats  &  Sheep" 

All  Reports  82. 

All  reports  published- 
by  SRS,  CRP,  USDA 

6.  "Fisheries  of  U.S."  1982, 
April  83  USDOC,  NOAA, 

National  Marine  Fisheries 
Services. 

7.  Landings  for  states. 

North  Carolina,  South 
Carolina,  Florida,  Georgia 
Alabama,  Mississippi, 
Louisiana,  California, 
Washington,  Oregon  from 
NMFS  regional  offices. 

8.  "Frozen  Fisheries  Products" 
Annual  Summary,  1982,  US 

DOC,  NOAA,  NMFS,  April  83. 

9.  "Poultry  Slaughter" 

Jan  82  -  Feb  83. 

10.  "Eggs  Chicken  &  Turkey" 
Layers  and  Egg  Production, 


Production  data  for  each  crop  was 
available  on  an  annual  basis.  Monthly 
data  for  each  grain  and  each  state 
was  calculated  on  the  basis  of  the 
percentage  of  harvesting  that  occurred 
in  that  month. 

Grain  stocks  data  was  available 
Quarterlv  for  82.  Monthly  stocks  were 
obtained  by  linearly  interpolating  for 
the  missing  months.  Grain  stocks 
for  a  few  states  were  not  available 
due  to  their  confidential  operations. 

Stocks  for  these  states  were  obtained 
by  distributing  equally  the  unallocated 
totals  among  these  states. 

l.ivestock  slaughtering  data  was  available 
as  the  total  numbers  slaughtered  at  the  end 
of  each  quarter  after  March  82.  The 
monthly  data  for  Jan.  to  Dec.  82  was 
obtained  by  distributing  the  number 
slaughtered  quarterly  among  the  mojiths 
missing  data. 

Inventory  data  available  was  not 
consistent,  therefore  the  following  assump¬ 
tions  were  made: 

1.  There  is  a  linear  relation  between 
production  and  inventory  of  livestock. 

A  linear  regression  technique 

was  used  to  generate  the  inventory  data 
for  the  states  for  which  no  data 
was  available; 

2.  Inventory  is  proportional  to  production 
quantities  for  different  months  of  the 
year. 

The  sheep  inventorv  was  available  only 
for  Jan  82  Therefore,  the  relation  between 
production  in  Jan  82  and  inventory  on 
Jan  1,  82  was  estimated.  The  same 
proportioii  was  used  for  obtaining  in¬ 
ventory  data  for  all  other  months. 

In  case  of  absence  of  monthly  data  for 
fish  landing  for  any  state,  the  per¬ 
centage  of  fish  landings  for  each  month 
was  applied  to  the  annual  landings 
for  that  state. 


COMMODITY 


SOURCE 


ASSUMPTUM.'S  '  !’R"rFnrRKS 


3.  Milk 
( Production 
and  Dairv 
Products 
Stocks) 


.  Fruits, 
Nuts,  and 
Vestetables 
(Production 
and  Stocks) 


CRS,  SRS,  USDA. 

11.  "Cold  Storage"  Annual 
Summary  1982,  March  83, 
CRB,  SRS,  USDA 


1,  "Milk  Production"  Jan  83 
CRP,SRS,  USDA  "Milk 
Production"  Jan  82 

2.  "Cold  Storage"  Annual  Sum- 
marv,  Jan  82,  M_arch  83, 

CRB,  SRS  USDA. 


1.  "Non  Citrus  Fruits  &  Nuts" 
1982.  Annual  Summary,  Pro¬ 
duction,  Use  &  Value,  Jan 
83,  CRB, SRS,  USDA. 

2.  "Citnis  Fruits"  Production 
Use  &  Value,  1982-83,  Septem¬ 
ber  8  3. 

3.  "Vegetables"  Annual 
Summarv  82,  Production,  Use 
f.  Value,  Jan  8  3  CRB,  SRS, 

USDA 

5.  "F.stinated  Potato  Stocks" 

All  Issues  of  1982,  CRB,  SRS 
USDA 

b. "Fruits  &  Tree  Nuts"  Bloom¬ 
ing,  Harvesting  and  Marketing 
dates,  Ag.  Handbook  No  186 
CRS,  SRS,  USDA 

7.  "Usual  Planting  and  Har¬ 
vesting  Dates  for  Fresh 
market  and  processing  vege¬ 
tables"  AC.  Handbook  No. 507 
SRS,  USDA 

8.  "Cold  Storage"  Annual 
Summarv  1982,  CRT,  SRS,  USDA 

9.  "Almanac  of  the  Canning, 
Freezing  and  Preserving 
Industries",  Edward  Judge  & 
Soils,  Westminister,  MD  198  3 


The  frozen  fish  storks  and.  meat  sUicks 
in  cold  storage  were  vailnble  according 
to  USDA  regions  (difforeiit  from  FFMA). 
Thev  were  coiiverted  to  FK'-'A  region.s 
using  the  assumption  that  cold  storage 
stocks  are  proper t ioiia  1  to  the  production 
in  these  states. 

Quarterly  data  from  April  82  onward 
was  distributed  monthly  approximate!'-’ 
according  to  the  81  ronthlv  production 
dist  ri but  ion . 

Cold  storage  stocks  of  dairy  products 
were  available  for  USDA  regions.  Thev 
were  converted  to  FEMA  region  bv  dis¬ 
tributing  the  stocks  among  the  states 
according  to  milk  production  in  the 
states. 

For  fruits  and  vegetables,  the  data  for 
annual  production  was  available  for  all 
the  states.  The  monthly  nroduclion  was 
obtained  bv  multiplying  the  annual  pro¬ 
duction  bv  the  percentage  harvested  in 
that  month. 

Potato  stocks  were  assumed  to  he  zero 
in  August  and  the.i  increasing  n'til 
December.  With  this  assumption,  the 
distribution  of  potato  stocks  for  all 
months  was  obtained  from  the  stocks 
data  which  was  available  for  onlv  o 
months.  Stocks  data  for  vegetables 
and  fruits  in  fresh  and  processed  form 
was  available  accordijig  to  USDA  regions, 
The  data  was  converted  to  FE"A 
region  by  distributing  the  s’-.ocks  among 
states  accordijig  to  the  proc.;ction  i  ii 
the  states. 

Canned  and  preserved  stocks  ot  fruits  i 
vegetables  were  available  for  I'e  vJole 
A  times  a  vear.  The  regional  d  i  s  t  r  i  bii  t  i  o  n 
was  obtained  bv  distributing  US  total  ini 
the  regions  in  proportion  to  regional  pro¬ 
duction  of  fruits  fi  vegetables.  '■Mssi.ig 
months  were  linearly  interpolated. 


B-5 


COMMODITY 


soorcf; 


ASSCMPTIo.VS/PROCEnrRES 


5.  Processed 
products  (Proces- 
Ing  Capacity) 

6.  Processed 
products 

(Wholesale,  retail, 
consumer  stocks) 


"ADP — Food  Processing  and  Aggregated  to  the  FF.MA  regions  and  3-diciL 
Distribution  Facilities,  SIC  level. 

U.S.D.A.  database." 


SYSTAN,  Inc.-  wholesale.  These  stocks  were  calculated  bv  nultinlving 

retail  and  consumer  regional  population  hv  average  dailv  coii- 

supplies  sumption  of  each  conmoditv  and  by  the 

number  of  days'  supply  held  by  wholesalers, 
retailers,  and  consumers.  See  Exhibit  B-2 
for  wholesale,  retail,  consumer  supplies. 
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EXHIBIT  B-lA  -  PRODUCTION  AND  STOCK  DATA 
OF  FOOD  COMMODITIES 
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EXHIBIT  B-IA  (Continued) 


ALL  SRflIN  STOCKS  (JIILIION  POUNDS)  S:C=  01) 


REGION 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

\lV 

DEC 

REGION  1 

339 

359 

372 

383 

357 

328 

331 

335 

339 

342 

341 

3h0 

REGION  2 

3280 

4487 

3896 

3304 

2926 

2562 

2536 

2524 

2513 

2501 

3446 

4363 

REGION  3 

14257 

12447 

11046 

9645 

8088 

6531 

5832 

5133 

4434 

3735 

7312 

10765 

REGION  4 

35367 

29323 

24179 

19035 

14903 

10771 

9895 

9020 

8408 

7797 

17167 

26267 

REGION  3 

253271 

224701 

202380 

180059 

154287 

128514 

118468 

108421 

98375 

86328 

144409 

198640 

REGION  G 

56706 

48413 

41321 

34630 

30749 

26869 

29109 

31350 

35989 

40623 

46065 

51356 

REGION  7 

230984 

209138 

191439 

173739 

154722 

135704 

132559 

129424 

I263I4 

123215 

159656 

195420 

REGION  a 

66314 

61333 

37890 

34246 

48302 

42357 

52842 

63327 

73812 

54297 

78182 

72248 

REGION  9 

8163 

7014 

6129 

5244 

4539 

3835 

4081 

4328 

5251 

6175 

6843 

75?2 

REGION  le 

18915 

16432 

14613 

12773 

11267 

9761 

12118 

14474 

16831 

19136 

19095 

19005 

Source:  All  Issues  of  'Grain  Stocks*  for  the  year  1982  Published  by  C. R.B.  J.S.D.A 
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EXHIBIT  B-IA  -  (Continued) 


’tAT  p^cDuc’iCN  pcums'  s:;=^^l 


REGION 

JAN 

FES 

NAR 

APR 

rAY 

Jur* 

■ 

Aw'j 

;2’ 

'.Cv 

REGION  : 

87 

188 

182 

96 

119 

123 

1<.8 

157 

14? 

'  CJ 

REGION  2 

37 

88 

95 

87 

91 

92 

93 

91 

:3 

ZtC 

REGION  3 

021 

587 

565 

525 

544 

564 

557 

6k7 

Hi 

£lc 

ep  • 

RESI0.N  4 

1187 

1165 

1338 

1275 

1385 

1461 

1347 

1227 

*  ^  “C 

1233 

122' 

REGION  5 

1872 

1834 

1146 

1845 

1875 

1172 

1894 

1125 

1136 

1223 

1.-;-: 

REGION  6 

969 

957 

1861 

1865 

1215 

1515 

1344 

1222 

1193 

1375 

REGION  7 

1971 

1817 

1955 

1771 

1822 

1929 

1848 

1982 

1656 

^  1  *  • 
uau  * 

2332 

REGION  a 

223 

348 

398 

235 

344 

364 

373 

373 

•*3£ 

*ti39 

REGION  9 

448 

419 

438 

448 

483 

513 

458 

461 

456 

44,5 

«.6 

REGION  18 

234 

225 

254 

223 

227 

237 

256 

273 

251 

221 

Sources  1.' 

livestocK  Slaucnter. 

Jan  82 

-  Jan  83 

•.and  ‘Annual 

SuDinarv, 

1982”. 

2.  "Poultry  Slaucnter. Jan  82-  Feb  82.  All  Issues 

3.  ‘E;os.  Chickens  and  TurKevs.  Jan  83* 

A.Fish  Landinqs  cata  fro*  Fecional  offices  of  National  •farine  Fisnerv  Service.  C.  A.  A) 
5. Fisheries  of  United  States. 1SB2.  aublisned  Aoril.83 
Reoorts  1-3  are  ouahshed  bv  U.3.D.A.  Croo  Reoortina  Board. S.R.S 
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EXHIBIT  B-IA  -  (Continued) 


- 

IVc3''0CX 

inventories 

('•I—ION 

2:3=  i2l 

REGION 

JAN 

FEB 

MAR 

APR 

rAV 

JuN 

J'  ’L 

AOB 

EE- 

J  -.  ■ 

■I  r 

REGION  1 

141 

140 

150 

149 

145 

140 

137 

133 

144 

145 

144 

REGION  2 

335 

343 

344 

341 

332 

325 

317 

321 

uCZi 

322 

REGION  3 

834 

962 

1005 

335 

977 

961 

345 

545 

345 

340 

OOw 

REGION  4 

1665 

1756 

1813 

1808 

1781 

1761 

1722 

1724 

1722 

1 73c 

•  L  3  • 

>  wW  • 

REGION  5 

2358 

3060 

3116 

3126 

3101 

3094 

3070 

3013 

2961 

2535 

2272 

RESIGN  6 

2576 

2564 

2536 

2535 

2551 

2‘.76 

2473 

2467 

2481 

c^67 

Etbc 

REGION  7 

5146 

5143 

5173 

5083 

5033 

5017 

5076 

5061 

5064 

5022 

505- 

REGION  a 

2103 

2150 

2028 

2033 

2066 

2063 

2066 

2024 

'  *'5' 

2226 

2162 

REGION  3 

1053 

1154 

1130 

1125 

1155 

1145 

1 

1164 

1155 

1203 

1114 

REGION  le 

641 

650 

629 

618 

633 

628 

653 

625 

602 

596 

523 

Source: l.Cittle.  January  63. 

2.  'Hoqs  ana  Piqs*  All  reoorts  for  iS82 

3.  ‘Goat  i  Sheeo'  All  Issues  for  1362 

All  resorts  oubhsned  Sv  Croo  Aesrtinq  Board.  S. A.S.  G.S.O.A 
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EXHIBIT  B-IA  -  (Continued) 


All  fruits. 

NU'^S. 

PQ-'A’OES 

A\D  VEGE' 

'.  :-"A 

p:.-.;s' 

5;;=  ;i6 

i 

REGION 

annual  PROD 

JAN 

FEB 

MAR 

APR 

vAV 

J-.N 

SEP 

;e: 

REGION  1 

ZoTid 

3 

3 

3 

3 

3 

1 

313 

CDD 

1551 

3-6 

L 1 

•> 

REGION  2 

4633 

3 

3 

3 

3 

5J 

174 

541 

1123 

1533 

■77*? 

;;6 

-■ 

REGION  3 

3438 

3 

3 

3 

• 

72 

275 

465 

dob 

336 

3- 

REGION  4 

6313 

361 

363 

363 

663 

855 

732 

637 

483 

437 

■‘5£ 

-;3 

•"  r 

J  — 0 

REGION  5 

11384 

3 

3 

3 

3 

5 

£83 

1134 

uvw  7 

3875 

ESSE 

REGION  8 

2673 

39 

36 

131 

268 

432 

332 

£76 

122 

£1? 

2;6 

;63 

REGION  7 

838 

3 

3 

3 

3 

3 

5 

33 

cd 

156 

5^4 

2- 

> 

REGION  a 

4897 

3 

3 

3 

3 

3 

32 

318 

613 

1336 

I'jTS 

63 

- 

REGION  3 

37332 

1338 

1428 

1698 

1334 

4346 

5421 

6428 

5338 

3823 

ITC"; 

■  '5’ti 

REGION  la 

22286 

61 

61 

3 

3 

37 

133 

1231 

5513 

6392 

3JS8 

;  e  ■ 

SOURCE!  1.  'VecetiDles.  Annual  Suawary.  1982" 

2.  ‘Citrus  Fruits.  Annual  Suaaary.  1302' 

3.  'Non  Citrus  Pruus  and  Nuts.  1382-83" 

4.  Usual  Plant inq  ana  harvest inq  Dates  for  Vecetaoles 

5.  Blooeng.  Harvest  mg  and  Narretmg  Dates  for  Pruus  ana  Tree  Nuts 
8.  Potatoes  ano  Sweet  Potatoes.  1302  Annual  Sum-earv 

7.  Usual  Planting  and  harvesting  cates  for  Potatoes,  nancoook 
Note:  All  the  aoove  reoorts  are  tushsned  av  Croa  Reaortinc  Board. S. 3. 3. j. S. D. A 
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EXHIBIT  B-IA  -  (Continued) 


* 

’E3A  V'ESi 

1  ‘  H  '«D 

3"::63  i-ri-iON 

5;:=  0161:.' 

5E3!C,\ 

JflN 

?E3 

■TAR 

A7R 

TPy 

:jn 

;.s 

ZTZ 

I-C 

REGION  1 

E'379 

1735 

1413 

380 

531 

633 

3E4  3 

tci 

:c ;  T 

REGION  c 

sse 

422 

373 

157 

31 

6h 

99  132 

360 

as  6’4 

REGION  3 

490 

433 

233 

166 

64 

34 

99  113 

295 

‘*zi  8-"* 

•  N-* 

Is. 

RESIGN  4 

74 

42 

16 

n 

6 

1 

24  45 

67 

60  92 

.  \e 

res: ON  5 

1981 

1369 

1355 

906 

475 

577 

305  33 

730 

1520  2::' 

9:9- 

REGION  6 

3 

1 

0 

0 

0 

0 

i  4 

REGION  7 

16« 

157 

135 

73 

23 

43 

25  1 

■+'? 

97 

REGION  B 

E2S6 

1371 

H69 

937 

452 

651 

326 

tbd. 

1323  l93u 

266.' 

REGION  3 

1953 

1222 

507 

566 

644 

776 

963  1143 

;527 

1656  1766 

:?.8 

REGION  li 

10913 

331! 

7674 

6046 

4l70 

♦111 

2229  3»5 

3539 

6762  9935 

l3li6 

Source;  *3 

otato  StocKs"  fll 

I  Issues 

of  1962 

arc  Annual 

Cola 

Storace  Sumarv. 

"Coia  Storage'  ftnnual  Sunaarv.  i382 
floove  Reoorts  are  auolisned  3v  C.  R.P.3. 9.3.  J.S.D.fl 
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'I 


EXHIBIT  B-lA  -  (Continued) 

^iLs  ?^colc’::n  ir:„::N  ;;c= 


icGIGN 

JflN 

-EB 

■'PR 

PPR 

'"py 

f’  '• 
ij  U<< 

Hub 

3E- 

^ESiCN  i 

333 

333 

363 

397 

354 

1  “‘0 

wuC 

327 

336 

3h7 

338 

386 

■;  ■* 

.REGION  i 

965 

833 

1838 

1154 

1839 

936 

Gnfa 

317 

375 

556 

5*t5 

;5b 

region  3 

11 '83 

1848 

1131 

1371 

1133 

1838 

1181 

l^bQ 

•  ■  7^ 

ll67 

.888 

113’ 

REGION  4 

986 

939 

1868 

Il'+G 

1819 

337 

946 

917 

974 

1833 

333 

1839 

3E3ICN  5 

3387 

3653 

4139 

4743 

4333 

3845 

3953 

3833 

»873 

3'552 

2412 

3333 

REGION  5 

b39 

594 

675 

65l 

580 

533 

539 

513 

5-5 

.  Z,  "N 

C"  • 

REGION  7 

711 

651 

731 

838 

731 

£b5 

718 

£08 

731 

'38 

Hi 

“  ■  "i 

REGION  8 

446 

436 

463 

536 

463 

456 

443 

478 

4ib 

^  .4  ■' 

REGION  9 

1311 

1385 

1367 

1515 

135c 

1339 

t  ?Cfl 

.uJO 

1317 

1333 

1377 

1  l5l 

12-- 

REGION  18 

539 

487 

555 

648 

571 

519 

586 

553 

684 

579 

^56 

5'; 

SOLRCE:  N] 

;lK  PRGDuC'ION  PNN;.flu 

SuYTlPRY 

.  1982. 

CROP 

:E?3R': 

■'3  BOP'" 

,5.5.5. 

'1IU  ?9CDLCT:CS.  JhNCPI^Y  ;382 
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EXHIBIT  B-IA  (Continued) 


iL-  rER’  00, 

J  3"GRAG. 

z  5‘lC-: 

INL. 

,;on  ?lo 

nI’S)  STl 

=  331 

SEuiCN 

JflN 

FEB 

'»QR 

rtPR 

rAY 

JON 

Al3 

£E- 

Rib I On  1 

3bb 

361 

333 

330 

335 

3^1 

356 

3'3 

T  r  c 

bC? 

StGICN  i 

495 

490 

496 

493 

494 

501 

c 

536 

cze 

c  ■  e 

SEGIGN  3 

631 

606 

636 

644 

671 

709 

745 

7=0 

REGION  4 

391 

3B1 

876 

694 

894 

910 

931 

951 

70  9 

“C  z 

REGION  5 

1176 

1166 

1145 

1175 

1301 

1330 

1344 

i£74 

1353 

REGION  6 

673 

663 

679 

&3l 

679 

665 

693 

699 

RJS 

d91 

REGION  7 

536 

513 

493 

510 

537 

544 

550 

557 

550 

REGION  a 

170 

l6b 

164 

165 

166 

167 

169 

*  7’ 

’  7^ 

173 

REGION  9 

a73 

638 

794 

803 

817 

833 

876 

930 

954 

95; 

REGION  ;i3 

353 

343 

330 

333 

335 

340 

354 

366 

377 

NOTE 

!- 

THE  DATA  IN 

<wwwDw3  ■  ■' 

-E  4r-0i.£EAi.E. 

retail 

ANO  ;0N3.7' 

3R  3*0043 

3o'jrce:"Coid  Storaoe 

,  Annua 1 

Suimarv. 

1983 

.  ’  Oroo 

Re3or:irio 

Boarc. 3. ^ 

R.3.J. 

3.0.4. 

/AD-A142  453 
UNCLASSIFIED 


ESTIMATION  OF  CRITICAL  POPULATION  SUPPORT  REQUIREMENTS 
(U)  ENGINEERING  AND  ECONOMICS  RESEARCH  INC  VIENNA  VA 
R  A  CABRAAL  ET  AL.  30  MAY  84  EER-TR-008-84 
EMW-83-R- 1266  F/G  15/3 


m  HIM 


MICROCOPY  RtSOLU'ilON  rtST  CHART 


EXHIBIT  B-IA  (Continued) 


ALL. 

FRUITS  AND  VESrAB-E 

STOCKS  IN 

PRCCE 

3££D 

!rl„:c\ 

POUNDS) 

510= 

233 

RESIGN 

JAN 

FEB 

rAS 

APR 

rAV 

JUN 

J-L 

AwS 

.SEP 

uw  • 

•.:v 

REGION  1 

1074 

1077 

1070 

1285 

1269 

1032 

1352 

1461 

1063 

1663 

1621 

llvS 

RESIGN  2 

2014 

1995 

1964 

1938 

1918 

1896 

1941 

1993 

2066 

2156 

2091 

2055 

RESIGN  3 

2364 

2463 

2492 

2613 

2618 

2517 

26:8 

2625 

2229 

2712 

2666 

2350 

RESias  4 

3831 

3961 

4010 

4281 

4277 

4019 

4241 

4227 

3642 

4406 

4374 

5793 

RESIGN  5 

3974 

3902 

3836 

3826 

3781 

3657 

3872 

4031 

4179 

4469 

4317 

41-6 

RESIGN  6 

2100 

2092 

2079 

2211 

2198 

2053 

2251 

2343 

2085 

2433 

2451 

2292 

RESIGN  7 

874 

869 

864 

1022 

1016 

854 

1085 

1161 

884 

1354 

12*2 

scl 

RESIGN  a 

701 

704 

684 

912 

892 

636 

974 

1088 

705 

1317 

1250 

729 

RESIGN  9 

3850 

3766 

3538 

3067 

2944 

3107 

2916 

3090 

4351 

4099 

3529 

4157 

RESIGN  10 

1665 

1676 

1577 

1514 

1453 

1380 

1427 

1510 

1791 

2117 

1798 

1759 

NOTE:  Wholesale  ana  retail  and  coftsuaers  stows  are  incluoed 
Source; {.Annual  Cold  Storase  Sueaary,  1982.  U.S.'D.A.  Cros  ReDorting  Boars 
2.Aleanac  of  the  Canning,  freezing  and  Areserving  Industries. 
EdMrd  Judge  1  Sons,  Westainister,  .'‘B  19B3 
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EXHIBIT  B-IA  -  (Continued) 


PSCCI3SED  S'GCK  ?GL,\3  Date:  £-:5-a4  S::= 


REGION 

JAN 

FEB 

MAR 

APR 

MAY 

JLN 

JUL 

AL’S 

SE?' 

jCT 

NCV 

REGION  i 

49 

49 

49 

49 

49 

49 

49 

49 

49 

•.9 

-9 

REGION  2 

133 

133 

133 

134 

135 

136 

136 

135 

•  ww 

137 

139 

REGION  3 

a 

ia9 

109 

109 

109 

110 

110 

110 

110 

109 

110 

i  •  • 

REGION  4 

228 

230 

232 

232 

233 

232 

230 

229 

230 

Cm** 

REGION  5 

270 

269 

268 

272 

275 

278 

276 

275 

273 

279 

REGION  6 

446 

504 

531 

522 

523 

438 

448 

393 

439 

461 

472 

REGION  7 

121 

121 

120 

122 

124 

126 

124 

121 

122 

127 

l23 

REGION  a 

32 

32 

32 

32 

32 

32 

32 

32 

22 

32 

wW 

REGiaN  9 

266 

306 

335 

347 

371 

375 

363 

400 

349 

322 

304 

REGION  la 

48 

48 

48 

49 

49 

50 

49 

49 

49 

50 

51 

Data  oatained  froa  CURRENT  INDUSTRIAL  REPORTS  FLOUR  MILLING  PRODUCTS  DECEMBER  1532. 
Values  obtained  for  Mar.  June.  Seot,  Dec  1S32.  Interneoiate  lontnly  data  Intersolateo. 
Assuaes  stocks  distributed  in  sane  oroaortions  as  oroouction. 
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EXHIBIT  B-IA  -  (Continued) 


DAISY  STCCXS:  COLD  'rDSAS-  AnO  DSY  YI.K  ?Dl,\DS)  SIC=  121 


REGION 

JAN 

FEB 

MAR 

APR 

MAY 

JLN 

JL. 

AL3 

5E? 

jL . 

REGION  1 

57 

57 

56 

55 

55 

55 

j5 

56 

56 

M-J 

57 

REGION  2 

161 

162 

178 

174 

178 

131 

178 

175 

171 

•.n 

1d3 

REGION  3 

159 

159 

165 

169 

173 

177 

175 

173 

171 

Ibr 

l£a 

REGION  4 

186 

181 

177 

181 

184 

188 

139 

198 

191 

194 

197 

REGION  S 

018 

817 

844 

886 

926 

967 

961 

955 

949 

955 

962 

REGION  6 

154 

156 

155 

153 

158 

148 

143 

139 

134 

1  j4 

134 

REGION  7 

198 

191 

189 

283 

218 

232 

234 

236 

239 

246 

•IP* 

Uwka 

REGION  B 

188 

188 

99 

183 

188 

113 

114 

115 

116 

119 

121 

REGION  9 

165 

166 

169 

171 

173 

174 

177 

179 

131 

182 

183 

REGION  18 

78 

71 

71 

72 

73 

74 

75 

76 

77 

78 

79 

DRY  MILK 
STOCKS  US* 

♦  Stock  data  froe  AMERICAN  DRY  MILK  INSTITUTE. INC  MONTHLY  STATISTICAL  REPORT  SEPTEMBER  1983 
Values  obtained  for  Jan. Feb. Mar,  Jun.Seot. Dec  1902. 

Data  exceot  Dec  includes  nonfat  dry  eilk.dry  nnole  ailk.huun  food  dried  butterni lx: Dec. nonfat  cry  nilk  only. 

Other  source  nas  ‘Cold  Storace  Annual  Suanary.  1902*  C.R.P..S.R.S.  U.S.D.A 

NOTE  :  The  above  data  includes  the  stocks  held  at  nholesale.  retail  and  consuser  levels 
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EXHIBIT  B-IA  -  (Continued) 


-holesai^  and  a; 

rAiL 

.  STOCK  OF 

BAKERY 

r..L  PRODUC'S 

(KI., 

.ION  ^OlNDS) 

SIC 

=225 

RESIGN 

JAN 

FEB  WAR 

APR 

r.AY 

ji;n  jul 

nwJ  aCr 

V'V 

Ml 

I'l 

REGION  1 

12 

12 

12 

12 

12 

12 

;2 

12 

12 

;2 

l£ 

l£ 

REGION  2 

24 

24 

24 

24 

24 

24 

24 

24 

£4 

24 

it 

REGION  3 

23 

23 

23 

23 

23 

23 

23 

23 

23 

£3 

23 

REGION  4 

39 

39 

39 

39 

39 

39 

39 

39 

33 

39 

75 

33 

REGION  5 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

u 

ci 

REGiaN  6 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

JC 

JC 

REGiaN  7 

11 

11 

11 

11 

11 

11 

11 

11 

•  * 

1- 

11 

REGION  8 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

REGION  S 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

57 

REGION  18 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

a 

3 

Note;  The 

aoove  data  consists  of  only  nnoiesalers.  retailers  anc  consumers 

StOCK 

fls  other  stwk  data  Mas  not  availaale 
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EXHIBIT  B-lA  (Continued) 


«NT?iy  PRODUCTION  CPPflCITIES  Or  VARIOUS- PRuCESSINS  INDuSTRI'S  C^I.-ICN  POuNOS) 


INDUSTRY 

RES  1  REG  2 

RES  3 

RES  4 

RES  5 

RES  6 

RES  7 

RES  8 

RES  9 

RE3  19 

NEAT  PRODUCTS 

SIC*  291 

177  583 

2452 

1962 

1414 

1157 

1223 

in 

1959 

221 

DAIRY  PRODUCTS 
SIC>2t2 

1832  2S78 

2299 

5296 

19925 

1722 

1863 

1557 

2755 

1832 

FRUITS  t  VES. 

PROCESSINGS 

SIC*293 

99  212 

418 

1176 

3673 

317 

21 

157 

3324 

3879 

GRAIN  NIU.  PROD 
SIC>294 

14  378 

259 

141 

1615 

593 

395 

£11 

159 

10D 

BAKERY  PRODUCTS 
SIC*29S 

47  422 

154 

323 

598 

94 

476 

453 

4-9 

35b 

Sourct:  AOP*  Pooo  Processino  and  Oistrltiution  Facilities.  U.S.0,A  dataaase 
Note:  The  above  data  is  based  on  49  hours/Meek  olant  ooeration 
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Industry  Interviews  an' 


EXHIBIT  B-3  NUTRITIONAL  COEFFICIENTS  AND  NUTRIENT  INTAKE  LIMITS  FOR  THE  LP  MODEL 


COEFFICIENTS*  LIMITS 

(Per  Million  Pounds)  (Per  Million  Popuiacion) 


NL’TRIENT 

MEAT 

PRODUCTS 

DAIRY 

PRODUCTS 

FRESH 

veg/fruits 

PROCESSED 
CRAIN  PRODUCTS 

BAKED 

GOODS 

PROCESSED 
VEG/ FRUIT 

MINIMUM** 

MAXIMUM*** 

ENERGY 

Billions  KCal 

1.099 

.398 

.333 

1.121 

1.337 

.375 

54 

117 

PROTEIN 
Millions  Kg 

.109 

.021 

.008 

.021 

.036 

.006 

1.5 

5.l!5 

CALCIUM 
Thousand  Kg 

.073 

.747 

.098 

.165 

.279 

.074 

9 

"2 

THIA.MIN 

Kg 

.92 

.18 

.33 

2.4 

1.47 

.33 

15 

135 

VITAMIN  C 

.17 

3.51 

75.26 

75.2 

0 

121 

300 

niacin 

Kg 

23.1 

.36 

4.32 

29.5 

11.9 

3.3 

150 

1710 

riboflavin 

Kg 

.98 

.84 

.26 

2.17 

1.01 

.16 

30 

153 

CARBOHYDRATES 

Kg 

.002 

.027 

.064 

.231 

.247 

.075 

3.25 

Source:  U.S.Depertnent  of  Agriculture,  Nutritive  Value  of  Foods, 
Hooe  and  Garden  Bulletin  Number  72,  April  1981 


•Coefflcents  were  based  on  weighted  averages  of  foods  within  each  group  (e.g  for 
neat:  beef,  pork,  chicken  etc.)  according  to  peacetime  consumption  pattern. 

••From  Frana  4  Kearney  "Maintaining  Nutritional  Adequacy...."  ?...  .Planning  Period  up  S 

•••Values  for  all  the  nutrients  except  energy  are  three  times  the  Recommended  Daily  Allowances 
(RDA's)  developed  by  the  National  Academy  of  Sciences 
The  maximum  energy  value  is  the  maximum  recommended  by  N.A.S. 


B-21 


EXHIBIT  B-4 


REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
REGION 
UNITED 
SOURCE : 


POPULATION  DATA 
(MILLIONS) 


POPULATION 


1 

12.49 

2 

25.1 

3 

24.11 

4 

40.1 

5 

45.72 

6 

26.5 

7 

11.85 

8 

7.26 

9 

28.46 

10 

7.86 

STATES 

229.45 

U.S.  DEPARTMENT  OF  COMMERCE,  BUREAU  OF  CENSUS 
ESTIMATES  OF  THE  POPULATION  OF  STATES,  BY  AGE 
JULY  1,  1981,  AND  1982. 
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EXHIBIT  B-5 


INTRA-  AND  INTER- INDUSTRY  CONSUMPTION  COEFFICIENTS 
(LB  PRIMARY  PRODUCT  /LB  PROCESSED  PRODUCT) 


PRIMARY  PROCESSED  DAIRY  PROCESSED  PROCESSED  BAKERY 

PRODUCTS  MEAT  FRUIT/VEG  GRAIN  INDUSTRY 


GRAIN 

MEAT  1.17 

MILK  1.9 

FRUITS/VEG  1.79 

PROCESSED 

GRAIN 

PROCESSED  -.84 

MEAT 

PROCESSED  -1 

FRUIT/VEG 

DAIRY  PRODUCTS  -.86 

BAKED  GOODS 


1.3 


-.96  1.3 


.04 


.02 


Sources:  (a)  U.S.  Department  of  Commerce,  Bureau  of  Census,  1977 
Census  of  Manufactures,  Volume  II  Industry  Statistics 

(b)  Almanac  of  the  Canning,  Freezing  and  Preserving  Industries, 
Edward  Judge  &  Sons  1983. 

(c)  U.S.  Department  of  Agriculture,  Statistical  Reporting  Service 
"Dairy  Products  Annual  Summary  1982" 

Coefficients  were  based  on: 

(a)  the  ratio  of  materials  consumed  to  shipments; 

(b)  a  weighted  average  of  values  from  from  the  Almanac;  and 

(c)  the  ratio  of  dairy  products  production  to  milk  production. 
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EXHIBIT  B-6 


Estimates  of  Food  Losses  During  Distribution 


Food  Product 

Group 

Losses 

Product  Group's 
Proportion  of  Super- 
Market  Food  Sales 

(percent) 

(percent) 

Fresh  Beef 

4.3 

13.4 

Produce 

9.04  -  16.61 

9.8 

Dairy  Products 

.63  -  3.50 

15.2 

Dry  Grocery 

.382 

36.2 

Frozen  Foods 

.98  -  2.85 

8.1 

Bakery  Goods 

1.05  -  12.48 

4.7 

Deli  Foods 

4.91  -  7.40 

5.2 

Totals: 

1.77  -  3.60i/ 

92.6 

-'^These  figures  are  based  upon  a  range  of  1977  dollar  losses-- 
Sl,590  ta  $3,234  billion  —  as  a  percentage  of  1977  total 
supermarket  food  sales. 


Source: 

Thomas  R.  Pierson,  et  al ,  Losses  In  ul.S.  Food  Distribution  System 
Food  Losses,  Overview  and  Summary  Agricultural  Economics  Report  421, 
Department  of  Agricultural  Economics,  Michigan  State  University 
December  1982. 


APPENDIX  C 


RESULTS  OF  THE  LP  ANALYSIS 


C-1 


APPENDIX  C  -  RESULTS  OF  THE  LP  ANALYSIS 


WiALYSrS  uF  -P  XODEL  OUTPUT  rGS  .DESIGN  1 


FOOD  imTRIES  OUTPUT  Oi:_.ICN  POUNDS) 


i  . . -.■f--...  1- . 

1  «0NTHI  FOOD  ITE?1SI  AVAIL 
i  1  1  PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

REQD. 

IMPORT 

REQD. 

PROD. 

REQD. 

INVENT. 

REQD. 

TOTAL 

EXCcaO . CnrrC. 

\  j”LI2. 

3-^5.  LrS/ 

/  '■'iR/  T.u\  > 

i  JANUARY  INIU 

(  339 

8 

339 

8 

N.A 

N.A 

339 

8( 

N.  n 

.88 

1  FEBRUARY  1 

(  328 

8 

328 

8 

N.A 

N.A 

32S 

8; 

N.A 

.88: 

IXARCH  1 

(  382 

8 

362 

8 

N.A 

N.A 

362 

8! 

N.A 

.88, 

1  APRIL  1 

(  397 

8 

397 

8 

N.A 

N.A 

397 

8: 

N.A 

.88; 

INAY  1 

1  354 

8 

354 

8 

N.A 

N.A 

354 

81 

N.A 

.88 

lJUNE  1 

!  322 

8 

322 

8 

N.A 

N.A 

322 

8. 

N.A 

.88: 

lJULY  1 

(  337 

8 

337 

8 

N.A 

N.A 

337 

81 

N.A 

.88 

1  AUGUST  1 

!  327 

8 

327 

8 

N.A 

N.A 

327 

8 

N.A 

.88: 

i SEPTEMBER  1 

!  347 

8 

347 

8 

N.A 

N.A 

347 

8( 

N.A 

1  i.C  . 

1  OCTOBER  1 

1  388 

8 

368 

8 

N.A 

N.A 

368 

a, 

N.A 

.88: 

1  NOVEMBER  1 

(  388 

8 

388 

8 

N.A 

N.A 

386 

8! 

N.A 

.88 

1  DECEMBER  1 

1 

1  388 

8 

368 

8 

N.A 

N.A 

368 

8. 

N.A 

.88' 

1 

1  JANUARY  IFRUIT/VE6 

(  8 

2879 

2879 

8 

N.A 

N.A 

258 

1762: 

N.A 

28.39: 

1  FEBRUARY  1 

!  8 

1735 

1735 

8 

N.A 

N.A 

298 

1438i 

N.A 

28. 39 : 

1  MARCH  1 

(  8 

1413 

1413 

8 

N.A 

N.A 

298 

1116 

N.A 

28.29: 

1  APRIL  1 

(  8 

988 

988 

8 

N.A 

N.A 

298 

bd3i 

N.A 

28.391 

IMAY  1 

(  8 

581 

581 

8 

N.A 

N.A 

298 

284. 

N.A 

1  28.  29, 

lJUNE  ! 

1  1 

638 

639 

8 

N.A 

N.A 

298 

342: 

N.A 

1  28.39' 

lJULY  1 

(  318 

324 

642 

8 

N.A 

N.A 

318 

324: 

N.A 

28.  29: 

lAUGUST  1 

1  868 

9 

875 

8 

N.A 

N.A 

445 

4381 

N.A 

28.39. 

1  SEPTEMBER!  . 

(  1331 

628 

1959 

8 

N.A 

N.A 

445 

1514: 

N.A 

:  28.391 

i OCTOBER  1 

(  846 

1284 

2138 

8 

N.A 

N.A 

445 

1685: 

N.A 

(  £c.59. 

1  NOVEMBER  1 

(  307 

1938 

2245 

8 

N.A 

N.A 

387 

19381 

N.A 

;  £5 

(DECEMBER  1 

1 

(  0 

2593 

2593 

8 

N.A 

N.A 

298 

2296 1 

N.A 

i  28.39; 

1 

1 

IJMUARY  (GRAIN 

(  8 

339 

339 

8 

N.A 

N.A 

18 

3211 

N.A 

1  .88': 

(FEBRUARY  1 

(  8 

359 

359 

8 

N.A 

N.A 

13 

3411 

N.A 

.  .881 

K^ARCH  1 

1  8 

372 

372 

8 

N.A 

N.A 

18 

3541 

N.A 

1  .88, 

(APRIL  ( 

(  8 

385 

385 

8 

N.A 

N.A 

18 

3671 

N.A 

1  .88: 

(MAY  ( 

(  8 

357 

357 

8 

N.A 

N.A 

18 

3391 

N.A 

1  .801 

(JUNE  ( 

(  8 

328 

328 

8 

N.A 

N.A 

18 

3101 

N.A 

:  .88' 

(JULY  ( 

!  8 

331 

331 

8 

N.A 

N.A 

16 

3l3! 

N.A 

.88) 

(AUGUST  ( 

(  8 

335 

343 

8 

N.A 

N.A 

18 

3251 

N.A 

1  .881 

(SEPTEMBER! 

(  58 

339 

397 

8 

N.A 

N.A 

18 

3791 

N.A 

.881 

(OCTOBER  ! 

(  12 

342 

354 

8 

N.A 

N.A 

(8 

3361 

N.A 

.88! 

(NOVEMBER  ! 

(  8 

341 

341 

8 

N.A 

N.A 

16 

323. 

N.A 

.881 

IDECS>IBER  ( 

!  8 

348 

348 

8 

N.A 

N.A 

18 

3221 

N.A 

.881 

APPENDIX  C 


(Continued) 


ftNALYSIS  OF  L?  >IQDEl  CJTPUT  FDH  OICN  1 


1 - 

1 

FOOD  INDUSTRIES  OUTPUT  (NIL-ICN  ? 

OL'NDS) 

1  HaNTHI  FOOD  ITEXSI  AVAIL. 

AVAIL. 

AVAIL. 

REQD. 

REDD. 

REQD. 

EXCESS, 

lAPACrY' 

VbBS)  1 

1  1 

(  PROD. 

INVENT 

TOTAL 

import 

PROD. 

INVENT. 

'OTAL 

UTI.IZ. , 

/  1  H  1 

1  JANUARY  INEAT 

(  87 

141 

228 

0 

N.A 

N.A 

12 

216; 

n 

.00 

1  FEBRUARY  1 

(  100 

140 

240 

0 

N.A 

N.A 

0 

240, 

N.A  ( 

*  i 

INARCH  1 

1  182 

150 

252 

0 

N.A 

N.A 

58 

1941 

.N.A  : 

.001 

1  APRIL  1 

(  9b 

149 

245 

0 

N.A 

N.A 

62 

183; 

N.A  ; 

.00 

IMAY  1 

(  119 

145 

264 

0 

N.A 

N.A 

55 

209: 

N.A  : 

■  a  '■ 

IJUNE  i 

(  128 

140 

268 

0 

.N.A 

N.A 

47 

222; 

,V.A  1 

.00 

lJULY  1 

(  148 

137 

285 

0 

N.A 

N.A 

23 

262! 

N.A  . 

•  VC 

1  AUGUST  1 

(  157 

139 

296 

0 

N.A 

N.A 

3 

293; 

N.A  1 

^  ' 

•  CC  1 

1  SEPTEMBER  1 

(  147 

144 

291 

0 

N.A 

N.A 

0 

2911 

N.A  : 

.  ^  i 

1  OCTOBER  1 

(  126 

145 

271 

0 

N.A 

N.A 

0 

2711 

N.A  : 

.00; 

1  NOVEMBER  1 

(  120 

144 

264 

0 

N.A 

N.A 

0 

264! 

N.A  i 

.001 

i DECEMBER  1 

1 

(  106 

131 

237 

0 

N.A 

N.A 

0 

237! 

N.A  ( 

.001 

1 

IJANUARY  1  BAKED  GOODS  1  47 

12 

59 

79 

0 

12 

91 

-22  i 

0( 

1 

6.65, 

[FEBRUARY  1 

1  47 

12 

59 

79 

0 

12 

91 

-321 

0i 

6,85; 

INARCH  1 

(  47 

12 

59 

79 

0 

12 

91 

-32: 

0i 

6.65 

(APRIL  1 

(  47 

12 

59 

79 

0 

12 

91 

-321 

01 

6.85: 

INAY  1 

(  47 

12 

59 

79 

0 

12 

91 

-321 

01 

6. 55. 

UaNE  1 

(  47 

12 

59 

79 

0 

12 

91 

-321 

0 

6.35; 

lJULY  1 

(  47 

12 

59 

79 

0 

12 

91 

-321 

0; 

6.351 

(AUGUST  ( 

(  47 

12 

59 

79 

0 

12 

91 

-321 

0. 

6.85, 

(SEPTEMBER! 

(  47 

12 

59 

79 

0 

12 

91 

-32! 

0: 

6.65: 

(OCTOBER  ( 

(  47 

12 

59 

79 

0 

12 

91 

-32  i 

0: 

6.85. 

(NOVEMBER  I 

I  47 

12 

59 

79 

0 

12 

91 

-321 

01 

6. 65: 

(DECEMBER  I 

( 

(  47 

12 

59 

79 

0 

12 

91 

-32! 

0. 

6.85, 

( 

(JANUARY  (DAIRY  PROD.  (  IdSB 

57 

1889 

41 

178 

57 

277 

I6l2( 

101 

1 

l9.75i 

(FEBRUARY  ( 

(  1832 

57 

1889 

46 

173 

57 

276 

1613. 

9: 

19.75! 

(INARCH  ( 

(  1832 

56 

1888 

32 

191 

56 

278 

16101 

101 

19.75( 

(APRIL  1 

(  1832 

55 

1887 

17 

209 

55 

281 

16061 

111 

19.751 

(MAY  ! 

(  1832 

55 

1887 

36 

166 

55 

278 

16091 

10! 

19.75! 

(JUNE  ( 

(  1832 

55 

1887 

51 

170 

55 

275 

16l2i 

9' 

19.75; 

(JULY  ( 

1  1832 

55 

1887 

44 

177 

55 

277 

16111 

10! 

l9.7Si 

(AUGUST  ( 

(  1832 

56 

1888 

48 

172 

56 

276 

1612: 

9. 

19.75i  j 

(SEPTEMBER! 

(  1832 

56 

1888 

39 

183 

56 

277 

I6ll( 

101 

19.751 

(OCTOBER  ( 

!  1832 

56 

1888 

33 

190 

56 

278 

1610! 

101 

19. 75  i 

(NOVEMBER  ! 

(  1832 

57 

1889 

55 

162 

57 

274 

I&15 1 

9; 

19.751 

(DECEMBER  ( 

(  1832 

57 

1889 

32 

190 

57 

278 

1611: 

101 

I9.75i 

I 
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APPENDIX  C  -  (Continued) 


ANALYSIS  OF  LP  »0DEL  OUTPUT  FOR  R£GIC^i  1 


FOOD  INDUSTRIES  OUTPUT  (fllLLION  POUNDS) 


1  1- 

1  nONTHt  FOOD  ITEMSI 

!  1  1 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

REQD. 

I“"'nRT 

RECD. 

PROD. 

REDD. 

INVENT. 

REQD. 

'OTAL 

EXCESS (CAPAC 
1  UTIi. 

:*Y, 

f  7 

a  fe  •  1 

'■ 

WU|4W«  . 

/  riR/^jSTri  t 

1  JANUARY  IPR-FRUIT/VEG 

( 

99 

1974 

1164 

9 

9 

82 

82 

19821 

iK 

6.52 

1  FEBRUARY  1 

( 

99 

1977 

1167 

9 

9 

82 

62 

1085; 

9. 

6.53: 

(MARCH  1 

( 

99 

1979 

1169 

9 

9 

82 

82 

1976: 

V  ■ 

6.53. 

(APRIL  1 

( 

99 

lESS 

1375 

9 

9 

82 

82 

12931 

9 

6.53, 

(MAY  1 

( 

99 

1269 

1359 

9 

9 

82 

82 

1277! 

9i 

C 

Di  ww  1 

(JUNE  1 

i 

99 

1932 

1122 

9 

9 

82 

82 

1949: 

9 

6.53. 

(JULY  1 

( 

99 

13S2 

1442 

9 

71 

62 

1369. 

12 . 

6.53, 

(AUGUST  1 

( 

99 

1461 

1551 

0 

82 

9 

82 

1469. 

92, 

8. 33: 

(SEPTEMBER! 

( 

99 

19G3 

1173 

9 

82 

9 

62 

1091: 

32; 

6.53' 

(OCTOBER  1 

( 

99 

1663 

1753 

9 

82 

9 

82 

1671! 

001 

6.531 

(NOVEMBER  ! 

1 

99 

1621 

1711 

9 

5 

77 

82 

1623: 

6; 

6.531 

(DECEMBER  ( 

! 

( 

99 

1196 

1198 

9 

9 

82 

82 

1116. 

9 

6.53, 

1 

(JANUARY  IPR-GRAIN 

( 

U 

49 

63 

9 

14 

49 

63 

9! 

1991 

( 

5.991 

(FEBRUARY  ( 

( 

u 

49 

63 

9 

14 

49 

63 

9. 

199! 

5.99: 

(MARCH  ( 

! 

u 

49 

63 

9 

14 

49 

63 

9! 

199! 

5.99! 

(APRIL  ( 

( 

14 

49 

63 

9 

14 

49 

63 

9( 

199. 

5.99: 

(MAY  ( 

( 

14 

49 

63 

9 

14 

49 

63 

9( 

199: 

5.991 

(JUNE  ( 

1 

14 

49 

63 

9 

14 

49 

63 

9i 

199; 

5.99; 

(JULY  ! 

( 

14 

49 

63 

9 

14 

49 

63 

9( 

199. 

5.99: 

(AUGUST  ( 

( 

14 

49 

63 

9 

14 

49 

63 

9. 

109: 

5.99! 

( SEPTEMBER ( 

( 

14 

49 

63 

9 

14 

49 

63 

91 

199; 

5.991 

(OCTOBER  ( 

( 

14 

49 

63 

9 

14 

49 

63 

9( 

199! 

5.991 

(NOVEMBER  ( 

( 

14 

49 

63 

9 

14 

49 

63 

91 

199. 

5.99: 

(DECEMBER  ( 

( 

( 

14 

49 

63 

9 

14 

49 

63 

91 

1991 

5.  mi 

1 

( 

(JANUARY  (PR-MEAT 

( 

177 

366 

543 

9 

19 

366 

376 

1671 

61 

13.38, 

(FEBRUARY  ( 

( 

177 

381 

558 

9 

9 

374 

374 

1641 

9: 

19.381 

(MARCH  ( 

( 

177 

333 

519 

9 

49 

333 

362 

l2Si 

28! 

13.58! 

(APRIL  ( 

( 

177 

339 

597 

9 

53 

339 

383 

124! 

391 

13.98; 

(MAY  ( 

( 

177 

335 

512 

9 

47 

335 

362 

139! 

261 

:3.98i 

(JUNE  ( 

( 

177 

341 

516 

9 

49 

541 

381 

137; 

221 

13.38, 

(JULY  ( 

( 

177 

356 

535 

9 

29 

358 

378 

1581 

111 

.3.55; 

(AUGUST  ( 

( 

177 

372 

549 

9 

3 

372 

375 

174: 

c: 

19.98. 

( SEPTEMBER  ( 

( 

177 

365 

562 

9 

9 

374 

374 

1881 

9. 

19.38: 

(OaOBER  ( 

( 

177 

387 

564 

9 

9 

374 

374 

199! 

91 

19.381 

(NOVEMBER  ( 

( 

177 

391 

568 

9 

9 

374 

374 

1941 

9( 

19.581 

(DECEMBER  ( 

( 

177 

387 

564 

9 

9 

374 

374 

1391 

9: 

19.981 

I 


appendix  C  -  (Continued) 


ANALYSIS  OF  L?  NODE.  OliTPUT  FGH  REGIGS  2 


1 

FOOD  INDUSTRIES  OUPUT 

(MILLION 

POUNDS) 

1  NONTHI  FOOD  ITENSI  AVAIL. 

1  1  1  PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

REQD. 

IMPORT 

REQD. 

PROD. 

REQD. 

INVENT. 

REQD. 

TOTAL 

EICESS'CAPACI'Y 

:  . 

rC.Nj*  I 

IJANUARY  INIU 

1  963 

3 

963 

3 

N.A 

N.A 

963 

%■ 

!•  ' 

.33; 

•FEBRUARY  1 

1  392 

3 

892 

3 

N.A 

N.A 

392 

3: 

N.A 

.33; 

INARCH  1 

1  1923 

3 

1323 

3 

N.A 

N.A 

668 

3521 

N.A  ; 

»-■» ' 

•  VV  i 

1  APRIL  1 

1  1154 

3 

1154 

3 

N.A 

.N.A 

679 

4751 

N.A 

i  VV' 

IBAY  1 

1  1329 

3 

1329 

3 

N.A 

N.A 

654 

375; 

N.A  . 

.  ZZ 1 

lJUNE  1 

1  936 

3 

936 

3 

N.A 

N.A 

635 

331  ;■ 

N.A  . 

.331 

lJULY  1 

1  946 

3 

946 

3 

N.A 

N.A 

946 

3! 

A 

.33 

1  AUGUST  1 

1  917 

3 

917 

3 

N.A 

N.A 

917 

3i 

N.A 

.33: 

ISEPTEBHRI 

1  975 

3 

975 

3 

N.A 

N.A 

975 

31 

,N.A  , 

.33> 

1  OCTOBER  1 

1  986 

3 

986 

3 

N.A 

N.A 

986 

3; 

N.A  ; 

,33: 

INOVEIfflER  1 

1  845 

3 

845 

3 

N.A 

N.A 

845 

3; 

N.A 

.33 

IDECEBBER  1 

1 

1  986 

3 

986 

3 

N.A 

N.A 

986 

3 

N.A  : 

.fSl 

! 

1 

IJANUARY  1  FRUIT/ VEG 

1  3 

653 

653 

3 

N.A 

N.A 

653 

3. 

N.A  . 

22. 72 . 

•FEBRUARY  1 

1  3 

422 

422 

a 

N.A 

N.A 

412 

131 

N.A  ; 

14.411 

INARCH  1 

1  3 

273 

273 

131 

N.A 

N.A 

374 

-131. 

N.A  : 

*3«  2b  t 

•APRIL  1 

1  3 

157 

157 

217 

N.A 

N.A 

374 

-217! 

N.A 

13.36: 

(BAY  1 

1  65 

81 

146 

228 

N.A 

N.A 

374 

-228! 

N.A  ; 

:3.36j 

lJUNE  1 

1  174 

64 

238 

138 

N.A 

N.A 

374 

-136; 

N.A  i 

13.35: 

IJXY  1 

1  541 

99 

643 

3 

N.A 

N.A 

541 

99  i 

N.A  i 

:8.9i: 

IAU6UST  1 

1  1123 

132 

1252 

3 

N.A 

N.A 

1366 

1861 

N.A 

24.91; 

•SEPTEMBER! 

1  1339 

383 

1719 

3 

N.A 

N.A 

1169 

553: 

N.A  1 

27.591 

(OCTOBER  1 

1  967 

638 

1635 

3 

N.A 

N.A 

879 

726  i 

N.A 

23.53: 

•NOVEMBER  1 

1  336 

874 

1213 

3 

N.A 

N.A 

419 

7911 

N.A  1 

14.65: 

•DECEMBER  1 

1 

1  31 

1123 

1151 

3 

N.A 

N.A 

434 

717: 

N.A 

15.18. 

1 

IJANUARY  I6RAIN 

1  3 

5283 

5283 

3 

N.A 

N.A 

491 

47891 

N.A 

.33; 

•FEBRUARY  1 

1  3 

4487 

4487 

3 

N.A 

N.A 

491 

39961 

N.A  1 

.331 

•MARCH  1 

1  3 

3896 

3896 

3 

N.A 

N.A 

491 

3435  i 

N.A  1 

.33! 

•APRIL  1 

1  3 

3334 

3334 

3 

N.A 

N.A 

491 

2813! 

N.A  1 

.331 

•  MAY  1 

1  3 

2926 

2926 

3 

N.A 

N.A 

491 

24351 

.N.A  ! 

.331 

•JUNE  1 

1  33 

2562 

2592 

3 

N.A 

N.A 

491 

2131 1 

N.A  . 

.33! 

•JULY  1 

1  332 

2536 

2838 

3 

N.A 

N.A 

491 

2347; 

N.A 

N  ■ 

•  iV  ■ 

•AUGUST  1 

1  769 

2524 

3293 

3 

N.A 

N.A 

491 

28321 

N.A 

.331 

•SEPTEMBER! 

1  58 

2513 

2571 

3 

N.a 

N.A 

491 

23831 

N.A  1 

.33: 

•OCTOBER  1 

1  2395 

2531 

4596 

3 

N.A 

N.A 

491 

4185I 

.N.A 

.331 

•NOVEMBER  1 

1  2596 

3446 

6342 

3 

N.A 

N.A 

491 

5551  i 

N.A  1 

.331 

•DECEMBER  1 

1  3 

4363 

4363 

a 

N.A 

N.A 

491 

38721 

N.A  ; 

.33: 

I 
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APPENDIX  C  -  (Continued) 


flNflLYSIS  0.-  LP  .'"CDEL  OUTPUT  FOR  REGION  2 


1 - - 

1  FOOD  INDUSTRIES  OUTPUT  (JtILLION  POUNDS)  . 

1  MXiTHI  FOOD  ITDiSI  AVAIL 

AVAIL. 

AVAIL. 

RECD. 

REQD. 

RE3D. 

REQD. 

EXCESS, 

UwiNi^f  ■' 

1  1 

1  PROD. 

INVENT 

TOTAL 

IMPORT 

PROD. 

INVENT. 

TO'AL 

/rE.R/TCN’r, 

iJfmU'f  INEAT 

I  87 

335 

422 

0 

N.A 

N.A 

87 

3351 

N.A  , 

•  vv 

1  FEBRUARY  1 

1  88 

343 

431 

0 

N.R 

M.A 

51 

3811 

N.A 

.00. 

INARCH  1 

1  95 

344 

439 

0 

N.R 

N.A 

329 

lie. 

N.A 

.00 

lAPRIL  1 

1  87 

341 

428 

0 

N.A 

N.R 

331 

37: 

N.A 

.00: 

INAY  1 

1  91 

332 

423 

0 

N.A 

N.A 

328 

35, 

N.A 

•  IV 

IJUNE  1 

1  92 

323 

415 

0 

iM.  A 

N.A 

317 

381 

N.A 

.  v^l 

lJULY  1 

1  98 

317 

487 

0 

N.A 

N.A 

90 

317, 

N.A 

•  fc  V  ■ 

lAUGUST  1 

1  91 

321 

412 

0 

N.A 

N.A 

91 

321 ; 

N.A 

,00: 

1  SEPTEMBER  1 

1  92 

326 

418 

0 

N.A 

N.A 

32 

326 

N.A 

.00, 

1  OCTOBER  ! 

1  98 

328 

426 

0 

N.A 

N.A 

98 

323  i 

N.A 

.00 

INOVENBER  1 

;  96 

323 

419 

0 

N.A 

N.A 

36 

3221 

N.A  ; 

.00 

IDECE?<BER  1 

1 

I  93 

314 

407 

0 

N.A 

N.A 

93 

314i 

N.A 

.00: 

1 

1  JANUARY  1  BAKED  GCfflOS  1  422 

24 

446 

0 

0 

24 

£4 

422: 

01 

,901 

1  FEBRUARY  1 

1  422 

24 

446 

0 

0 

24 

£4 

4££: 

0, 

.30 

INARCH  1 

1  422 

24 

446 

0 

381 

24 

405 

41 : 

90, 

i5,£4, 

lAPRIL  1 

1  422 

24 

446 

0 

382 

24 

406 

401 

91! 

15.27; 

INAY  I 

1  422 

24 

446 

0 

383 

24 

407 

391 

9i: 

15.25, 

IJUNE  1 

1  422 

24 

446 

0 

384 

24 

408 

381 

9i; 

15. 3w 

lJULY  1 

1  422 

24 

446 

0 

0 

24 

£4 

4221 

e. 

.90 

lAUGUST  1 

1  422 

24 

446 

0 

0 

24 

24 

422! 

0 

.301 

1  SEPTEMBER  1 

1  422 

24 

446 

0 

0 

0 

0 

446! 

0! 

.001 

1  OCTOBER  1 

1  422 

24 

446 

0 

0 

24 

£4 

422: 

01 

.30. 

INOVENBER  1 

1  422 

24 

446 

0 

0 

24 

£4 

4221 

e, 

.90, 

1  DECEMBER  1 

1 

1  422 

24 

446 

0 

0 

£4 

24 

422: 

0, 

.30: 

1 

1  JANUARY  1  DAIRY  PROD.  1  2978 

161 

3139 

0 

507 

161 

668 

2471! 

17; 

23.31: 

1  FEBRUARY  1 

1  2978 

162 

3140 

0 

470 

162 

632 

£509! 

16, 

22. 10. 

INARCH  1 

1  2978 

170 

3148 

0 

352 

170 

522 

£6271 

12' 

17.14 

lAPRIL  1 

1  2978 

174 

3152 

0 

357 

174 

531 

26211 

121 

17.141 

INAY  1 

1  2978 

178 

3156 

8 

344 

178 

522 

£6341 

12: 

17. 13 

IJIME  1 

1  2978 

181 

3159 

0 

334 

181 

515 

£644, 

I  1  1 

17.13: 

lJULY  1 

1  2978 

178 

3156 

0 

498 

178 

676 

£480: 

17: 

23. 88 

lAUGUST  1 

1  2978 

175 

3153 

8 

483 

175 

658 

£495; 

16, 

23.05: 

ISEPTENBERI 

(  2978 

171 

3149 

0 

513 

171 

684 

2465) 

171 

£3,92 

lOCTQBER  1 

1  2978 

170 

3148 

0 

519 

170 

689 

£4591 

171 

£4.0r 

INOVENBER  1 

1  2978 

168 

3146 

0 

445 

168 

613 

25331 

15  i 

21.50: 

I0ECEN6ER  1 

1  2978 

167 

3145 

0 

519 

167 

686 

24591 

171 

23.96, 

APPENDIX  C  -  (Continued) 


ANALYSIS  OF  L?  MODEL  OUTPUT  FDS  SESICN  2 


FOOD  INDUSTRIES  OUTPUT  (MILLION  POUNDS) 


1  NONTHI  FOOD  ITENSi  AVAIL. 

1  1  1  PROD. 

1  1 

AVAIL. 

INVENT 

AVAIL. 

total 

REQD. 

IMPORT 

REQD. 

PROD. 

REQD. 

INVENT. 

REQD. 

'C’-Al 

EYCESS, 

lAPACITY, 
UTILIZ. ; 

CONS. (.35) ! 
/?ER/YCN>:. 

/  > 

(JANUARY  IPR-FRUIT/VEG 

1 

212 

2814 

2226 

8 

0 

180 

160 

20461 

■»  . 

V  1 

7.10' 

1  FEBRUARY  1 

( 

212 

1995 

2287 

8 

8 

114 

114 

2093! 

0: 

4.50i 

INARCH  1 

1 

212 

1984 

2176 

8 

8 

103 

103 

2073! 

01 

4.03. 

1  APRIL  1 

1 

212 

1938 

2158 

8 

8 

103 

103 

2047! 

'0: 

4. 0a : 

IRAY  1 

1 

212 

1918 

2138 

0 

8 

183 

183 

2827: 

8; 

KiS‘, 

lJUNE  1 

( 

212 

1898 

2188 

8 

8 

103 

183 

2085: 

0. 

4.03. 

lJULY  1 

I 

212 

1941 

2153 

8 

8 

150 

158 

20031 

0 

5' 

wi  7^  1 

(AUGUST  i 

( 

212 

1993 

2285 

8 

197 

8 

197 

2008! 

93. 

7.75. 

(SEPTENBERI 

1 

212 

2888 

2278 

0 

212 

7 

219 

2059. 

100 

3.32. 

(OCTOBER  ( 

( 

212 

2158 

2388 

8 

163 

8 

163 

2205. 

77  i 

£.42 

(NOVEMBER  1 

1 

212 

2891 

2383 

0 

8 

116 

116 

21871 

01 

4.53. 

(DECEMBER  1 

( 

I 

212 

2855 

2267 

8 

8 

120 

120 

21471 

01 

4.7.*. 

1 

(JANUARY  IPR-GRAIN 

1 

378 

133 

511 

8 

378 

133 

511 

0i 

100, 

19,  To 

(FEBRUARY  ( 

1 

378 

133 

511 

8 

378 

133 

511 

0. 

1001 

19. T£ , 

INARCH  ( 

( 

378 

133 

511 

8 

378 

133 

511 

01 

1001 

,00 

(APRIL  1 

1 

378 

134 

512 

8 

376 

134 

512 

0! 

100! 

.00: 

(MAY  1 

I 

378 

135 

513 

8 

378 

135 

e*  7 

0.' 

100 

.00: 

(JUNE  ( 

1 

378 

138 

514 

8 

378 

138 

514 

0! 

1001 

.00 

(JULY  I 

1 

378 

136 

514 

8 

378 

138 

514 

01 

1001 

l9.63i 

(AUGUST  1 

1 

378 

135 

513 

8 

378 

135 

513 

0: 

108 

19. 3-*. 

(SEPTENBERI 

1 

378 

135 

513 

8 

378 

135 

513 

01 

1001 

19.64. 

(OCTOBER  1 

1 

378 

137 

515 

0 

378 

137 

515 

0i 

1001 

19.92' 

(NOVEMBER  ( 

I 

378 

139 

517 

8 

378 

139 

517 

01 

1001 

20.00: 

(DECEMBER  ( 

( 

1 

378 

142 

528 

8 

378 

142 

520 

0' 

1001 

20.12: 

( 

(JANUARY  (PR-NEAT 

1 

583 

495 

1878 

8 

74 

495 

569 

5091 

131 

14. £0' 

(FEBRUARY  1 

I 

583 

498 

1873 

8 

43 

498 

533 

540 

71 

13.98; 

(MARCH  I 

1 

583 

496 

1879 

8 

261 

496 

777 

302 1 

481 

19.04, 

(APRIL  1 

1 

583 

493 

1876 

8 

233 

493 

776 

3001 

♦91 

19.00! 

(MAY  1 

1 

583 

494 

1877 

0 

268 

494 

774 

303. 

481 

16.97 

(JUNE  1 

( 

583 

581 

1884 

8 

271 

581 

772 

312.' 

46 1 

13.94, 

(JULY  1 

j 

583 

515 

1898 

8 

77 

515 

592 

5081 

Iji 

l5. 39. 

(AUGUST  I 

1 

583 

528 

1189 

8 

78 

528 

684 

505. 

13i 

l5.7l 1 

(SEPTENBERI 

1 

583 

525 

1186 

8 

79 

525 

684 

5041 

13: 

15.  "01 

(OCTOBER  ( 

1 

583 

515 

1898 

8 

84 

515 

599 

4991 

141 

15.55. 

(NOVEMBER  ( 

1 

583 

586 

1889 

8 

82 

586 

568 

5011 

14. 

15.27. 

(DECEMBER  1 

1 

583 

498 

1873 

8 

68 

498 

570 

584. 

141 

14.75, 

I 


APPENDIX  C  -  fContinued^ 
flNflLYSIS  OF  L?  i^QDEw  OJTPUT  FOR  RESICN  3 


FOOD  imSTRIES  OUTPUT  (.IILIICN  PCUNOS) 


- — ■!  - - 

1  mTHI  FOOD  ITDISI 

1  1  1 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

REQD. 

WPQRT 

m 

StOD, 

INVENT. 

RZOD. 

TQTA,. 

■YCESS.CAPACI'V 

1  iJTI.IZ. 

i.BS) . 

/  r  tn/!^CN  1  h . 

1  JANUARY  INILK 

1 

1102 

0 

1102 

0 

N.A 

N.A 

1102 

0. 

N.A 

.00 

IFEBRUARY  1 

1 

104B 

0 

1046 

0 

N.A 

N.A 

814 

234; 

N.A 

.00 

INARCH  1 

1 

1131 

0 

1131 

0 

N.A 

N.A 

690 

4<*l ; 

N.A 

.00; 

1  APRIL  1 

1 

1271 

0 

1271 

0 

N.A 

N.A 

702 

569- 

N.A 

.001 

INAY  1 

1 

1133 

0 

1133 

0 

N.A 

N.A 

675 

453! 

N.A 

.00; 

IJUNE  1 

1 

1030 

0 

1030 

0 

N.A 

N.A 

653 

3771 

N.A 

.001 

[JULY  1 

1 

1101 

0 

1101 

0 

N.A 

N.A 

1101 

0! 

N.A 

.00: 

(AUGUST  1 

1 

lasa 

0 

1066 

0 

N.A 

N.R 

1066 

0! 

N.A 

.001 

ISEPTEN6ERI 

1 

1135 

0 

1135 

0 

N.A 

N.A 

1135 

0: 

N.A 

.00‘ 

IXTOBER  1 

1 

1167 

0 

1167 

0 

N.A 

N.A 

1167 

0 

N.A 

.00! 

INOVENBER  1 

1 

1000 

0 

1000 

0 

N.A 

N.A 

1000 

0! 

N.A 

.00' 

IDECENBER  1 

1 

1 

1167 

0 

1167 

0 

N.A 

N.A 

1167 

01 

N.A 

.00! 

I 

(JANUARY  IFRUIT/VEG 

1 

0 

492 

492 

0 

N.A 

N.A 

491 

t  j 

N.A 

17.37 

IFEBRUARY  1 

1 

0 

433 

433 

0 

N.A 

N.R 

433 

01 

N.R 

15.75! 

INARCH  1 

( 

0 

236 

236 

140 

N.A 

N.A 

378 

-1401 

N.A 

•  '  7  7£ 

1  •  O  ' 

(APRIL  1 

I 

1 

166 

167 

211 

N.A 

N.A 

378 

-211' 

N.A 

13.76. 

INAY  1 

1 

72 

64 

136 

242 

N.A 

N.A 

378 

-2421 

N.A 

i  13.75! 

IJUNE  1 

1 

275 

84 

359 

19 

N.A 

N.A 

378 

-191 

N.A 

12.75, 

lJULY  1 

I 

465 

99 

564 

0 

N.A 

N.A 

515 

491 

N.A 

16.75' 

(AUGUST  1 

1 

S38 

113 

951 

0 

N.A 

N.A 

793 

1531 

N.A 

I9.£3i 

ISEPTENBERI 

1 

906 

295 

1201 

0 

N.A 

N.A 

681 

5201 

N,A 

•  c 

0D»  wJ 1 

(OCTOBER  1 

1 

670 

466 

1136 

0 

N.A 

N.A 

670 

466; 

N.A 

19.55; 

INOVENBER  1 

1 

64 

637 

721 

0 

N.A 

N.A 

505 

2161 

N.A 

13.381 

IDECENBER  1 

1 

1 

6 

807 

813 

0 

N.A 

N.A 

518 

2951 

N.A 

13.35; 

1 

(JANUARY  (GRAIN 

1 

0 

14257 

14257 

0 

N.A 

N.A 

337 

139201 

N.A 

1  .00: 

IFEBRUARY  1 

1 

0 

12447 

12447 

0 

N.A 

N.A 

284 

121631 

N.A 

.00; 

INARCH  1 

I 

0 

11046 

11046 

0 

N.A 

N.A 

337 

107091 

N.A 

.001 

(APRIL  1 

1 

0 

9645 

9645 

0 

N.A 

N.R 

337 

93081 

N.A 

.001 

INAY  1 

1 

0 

6088 

8066 

0 

N.A 

N.A 

337 

7751- 

N.A 

I  .00: 

IJUNE  1 

1 

1178 

6531 

7709 

0 

N.A 

N.A 

337 

73721 

N.A 

i  .001 

(JULY  1 

1 

1622 

5832 

7654 

0 

N.A 

N.A 

337 

7317! 

N.A 

.00! 

lAUGtST  1 

I 

476 

5133 

5609 

8 

N.A 

N.A 

337 

5272; 

N.A 

1  .001 

ISEPTENBERI 

1 

2249 

4434 

6663 

0 

N.A 

N.R 

337 

6346  > 

N.A 

1  .001 

(OCTOBER  1 

1 

18403 

3735 

14136 

0 

N.A 

N.A 

337 

13801 ' 

N.A 

!  .00! 

INOVENBER  1 

1 

5640 

7312 

12952 

0 

N.A 

N.A 

337 

12615 

N.A 

1  .001 

IDECENBER  ! 

1 

78 

10785 

10863 

0 

.N.A 

N.A 

337 

105261 

N.A 

1  .00) 

APPENDIX  C  -  (continued) 


ANALYSIS  0?  L?  MODEL  OUTPUT  FOR  RESIGN  3 


- i 

FOOD  INDUSTRIES  OUTPUT  (MILLION  fOLNOS) 


!  MONTH  1  FOOD  ITEMS  1 

1  1  1 

1  1  1 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

RESD. 

IMPORT 

REGD. 

PROD. 

REOD. 

INVENT. 

REiD. 

.QihL 

excess: 

•  A*  1 

, T , 

•  *  to  «  &  t  > 

CCNS.  ( JS) . 
/PER/i'.CT-;; 

(JANUARY  IfCAT 

I 

521 

a?4 

1415 

8 

N.A 

N.A 

jcl 

894, 

N.A  : 

.88; 

(FEBRUARY  ( 

587 

?62 

146? 

8 

N.R 

N.A 

587 

■3S2, 

N.A  1 

.88, 

((MARDI  ( 

1 

1 

5fl5 

1885 

1598 

8 

N.A 

N.A 

386 

1264; 

N.A  , 

.88; 

(APRIL  ( 

I 

525 

??5 

1528 

8 

N.A 

N.A 

231 

1229 

,N.A  , 

.88 

(MAY  ( 

f 

1 

544 

?77 

1521 

C 

N.A 

N.A 

317 

1284; 

•N.  A 

,88 

(JUNE  ( 

I 

5B4 

?61 

1545 

8 

N.A 

N.A 

232 

II&J 

■N.A  ■ 

.881 

(JULY  i 

J 

557 

?4S 

1582 

8 

N.A 

N.A 

557 

9451 

ri 

.88, 

(AUGUST  i 

I 

647 

943 

1592 

8 

N.A 

N.A 

647 

9-5 

N.A  , 

.88, 

: SEPTEMBER ( 

( 

688 

?4S 

1545 

8 

N.A 

N.A 

8 

15-5' 

N.A  ; 

.88 

(OCTOBER  ( 

( 

616 

946 

1564 

8 

N.A 

N.A 

616 

9n6, 

N.A  i 

.88: 

(NOVEMBER  ( 

566 

S62 

144? 

8 

N.A 

N.A 

566 

663, 

N.A 

.88: 

(DECEMBER  ( 

( 

'■ 

578 

775 

1345 

8 

N.A 

N.A 

578 

775, 

N.A  . 

,88 

( 

(JANUARY  (BAKED  GOODS 

( 

154 

23 

177 

8 

8 

23 

£3 

154; 

8, 

.98 

(FEBRUARY  ( 

( 

154 

23 

177 

8 

8 

23 

23 

154; 

8. 

,381 

(MARCH  ! 

( 

154 

23 

177 

0 

47 

23 

78 

187: 

2*  75 1 

(APRIL  1 

) 

154 

23 

177 

8 

47 

23 

70 

187' 

31  ■ 

2*75i 

(MAY  ( 

( 

154 

23 

177 

8 

51 

23 

74 

183; 

to  j  1 

£.66, 

(JUNE  ( 

( 

154 

23 

177 

8 

51 

23 

74 

183: 

33  • 

2.86; 

(JULY  ( 

( 

154 

23 

177 

0 

8 

23 

22 

1541 

8 

.90: 

(AUGUST  ( 

1 

154 

23 

177 

8 

8 

23 

22 

154. 

8( 

.33, 

(SEPTEMBER' 

( 

154 

23 

177 

8 

8 

23 

*  23 

1541 

8i 

«  7w  • 

(OCTOBER  ( 

( 

154 

23 

177 

8 

8 

23 

£3 

154, 

8 

.38 

(NOVEMBER  ( 

( 

154 

23 

177 

8 

8 

23 

23 

1541 

8 

.38. 

(DECEMBER  ( 

( 

( 

154 

23 

177 

8 

8 

23 

23 

154, 

8 

.38: 

( 

(JAMIARY  (DAIRY  PROD. 

( 

228? 

159 

2366 

8 

588 

15? 

729 

16291 

26  i 

26.75: 

(FEBRUARY  ( 

( 

220? 

159 

2366 

8 

429 

15? 

536 

17681 

19, 

28.76, 

(MARCH  ( 

( 

228? 

165 

2374 

8 

363 

165 

526 

1846  i 

16; 

:8.8d. 

(APRIL  ( 

( 

228? 

169 

2378 

8 

378 

16? 

539 

1639: 

17: 

16.86. 

(MAY  ( 

( 

220? 

173 

2382 

8 

355 

173 

528 

18541 

16: 

18.85, 

(JUNE  ( 

( 

220? 

177 

2386 

8 

344 

177 

521 

18651 

16, 

16.85 

(JULY  ( 

( 

220? 

175 

2384 

8 

588 

175 

755 

16381 

26, 

27. 3d 

(AUGUST  ( 

( 

220? 

173 

2382 

8 

562 

173 

735 

1647 , 

25: 

26, 63 , 

( SEPTEMBER ( 

( 

220? 

171 

2380 

8 

597 

171 

768 

16121 

27; 

27. 841 

(OaOBER  ( 

( 

220? 

16? 

2378 

8 

614 

169 

783 

15951 

231 

28.35, 

(NOVEMBER  1 

( 

220? 

166 

2377 

8 

526 

168 

694 

16631 

£41 

25.241 

(DECEMBER  ( 

( 

220? 

167 

2376 

0 

614 

167 

781 

1595: 

23  ( 

£8.27 
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APPENDIX  C  -  (Continued) 


ANflLYS:S  QF  L?  XQDtL  OUTPUT  FCJ  SlalCM  2 


1 

: 

CCD  INClSTRIES  GU'Pc 

p 

1  ( 

1  MONTH i  FOOD  ITEMS  1 

avail. 

lA  n 

AVAIw 

RESO. 

REID. 

RE3D. 

liCV:: 

--NS.  ‘  .;5.' 

1  1  1 

PR'OD. 

INVENT 

TOTAL 

IXPCR’ 

PROD. 

INVENT. 

'OTAu 

U  . 

/per/'’;n'- 

1  JANUARY  :?r-fru:t/veg  : 

4l3 

2364 

2782 

8 

8 

136 

136 

26-6 

8 

5.58 

1  FEBRUARY  1  i 

418 

2463 

2881 

8 

8 

;28 

128 

8 

4.52 

'.MARCH 

41  a 

24S2 

2918 

8 

8 

145 

185 

2885 

3 

4.38 

lAPRIL  !  1 

4ia 

2613 

3831 

8 

8 

;85 

185 

2326 

3 

•*.  23 

IMAY  !  : 

418 

2618 

3836 

8 

8 

185 

185 

2931 

3 

4. 38 

l-’U.NE  1  1 

418 

2S17 

2935 

8 

8 

185 

135 

2538 

i‘ 

*.22 

;JULY  :  1 

418 

2618 

3836 

8 

Ic 

143 

154 

i3fc£ 

2 

5.26 

AUGUST  1  1 

418 

2625 

3343 

8 

147 

8 

1*7 

££'56 

35 

D. 

! SEPTEMBER:  l 

418 

2339 

2757 

8 

l£& 

8 

Icb 

2631 

38 

r  •  •• 

j.  .  1 

ICrCBER  i  1 

418 

2712 

3138 

3 

74 

75 

1*9 

£’5£  1 

li 

*“  •  . 

! NOVEMBER  i  I 

418 

2666 

3884 

8 

8 

1*8 

148 

23*4 

3. 

5. 74 

1  DECEMBER  1 

418 

2358 

2768 

8 

8 

1*3 

1**3 

LicZ 

3 

5.5:- 

I 


i 


:;anuary  ipr-grain 

!  259 

189 

368 

8 

259 

189 

368 

8: 

188 

14. 52 

: FEBRUARY  i 

1  259 

189 

368 

8 

218 

189 

327 

*■.. 

S’* 

l5.  !■* 

1  MARCH  1 

(  259 

189 

368 

8 

259 

189 

368 

8 

;i’8 

.iTTs 

i APRIL  1 

1  259 

189 

368 

8 

£59 

189 

266 

8 

188 

l5*  £5 ■ 

IKAY  1 

(  £59 

118 

369 

8 

259 

118 

369 

81 

.88 

£•  ■  5 

lJUNE  1 

1  259 

110 

369 

8 

259 

118 

3d9 

8. 

188 

*5  •  c 

lJULY  1 

i  259 

118 

369 

8 

259 

118 

369 

81 

188, 

14.67 

1  AUGUST  1 

(  259 

lie 

369 

8 

259 

118 

369 

8. 

;88; 

14.37. 

1  SEPTEMBER! 

!  259 

118 

369 

8 

259 

118 

363 

8. 

188 

14.37 

1  OCTOBER  1 

(  259 

118 

369 

8 

259 

118 

369 

8 

188 

I4. 57: 

(NOVEMBER  1 

(  259 

111 

370 

8 

259 

111 

370 

81 

1881 

.*.9: 

1  DECEMBER  1 

1 

1  259 

112 

371 

0 

259 

112 

37; 

8 

188 

!•*.  . 

1 

(JANUARY  (PR-I<EAT 

!  2452 

634 

3866 

8 

445 

634 

1079 

£887: 

iSi 

27.37 

(FEBRUARY  ( 

1  2452 

621 

3873 

8 

433 

621 

1854 

£319 

13. 

27.24, 

(MARCH  ( 

1  2452 

686 

3858 

8 

238 

686 

8*4 

2214. 

181 

21.38 

(APRIL  ( 

I  2452 

636 

3888 

8 

288 

636 

836 

t 

3. 

21.83 

(MAY  ! 

(  2452 

644 

3896 

8 

194 

644 

838 

2253. 

3' 

21.88 

(JUNE  ( 

1  2452 

671 

3123 

8 

173 

671 

a** 

2279 

7 

£1.  t”’ 

(JULY  1 

(  2452 

709 

3161 

8 

476 

789 

1165 

19761 

13: 

28.26 

(AUGUST  1 

1  2452 

745 

3197 

8 

553 

745 

1298 

1899' 

22 

33.  ** 

(SEPTEMBER! 

(  2452 

780 

3232 

8 

8 

760 

788 

2452 

81 

21.57 

(OCTOBER  ( 

1  2452 

744 

3196 

8 

528 

744 

1272 

1924, 

22 

52.3* 

(NOVEMBER  ( 

(  2452 

712 

3164 

8 

581 

712 

1213 

1351; 

28; 

wl* 

!D^.C£MBE9  1 

1  2452 

679 

3131 

8 

487 

679 

1166 

1965, 

28: 

38.89 
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APPENDIX  C  -  (Continued) 


SNflLYSIS  0"  L?  ,'«GDEL  CUTPUT  FOR  RESIOM-A 


1 - 

( 

FOOD  INDUSTR 

:es  output 

(MILLION 

JCUNDS) 

I 

1  dONTHI  FOOD  ITEMS  1  AVAIL, 

AVAIL. 

AVAIL. 

REQD. 

REOD. 

'  LnrVNua  i  I  I 

c:ns.  !-BS) . 

1  1 

(  PROD. 

INVENT 

TOTAL 

import 

prod. 

INVENT# 

total 

/•PE.R/rONTH; 

i JANUARY  INILK 

1  9SG 

0 

980 

0 

N.A 

N.A 

966 

01 

N.A 

1  FEBRUARY  1 

(  93S 

0 

939 

0 

N.A 

N.A 

939 

0 

N.A 

.30; 

INARCH  1 

(  iBsa 

0 

1000 

0 

N.A 

N.A 

1000 

0: 

N,  A 

.a 

lAPRIL  1 

(  1143 

0 

1143 

0 

N.A 

N.A 

1143 

0 

N.A 

.00 

IMAY  1 

(  1019 

0 

1019 

0 

N.A 

N.A 

1019 

0( 

N.  A 

.  20 

IJLNE  ; 

(  927 

0 

927 

0 

N.A 

N.A 

927 

0. 

N.A 

.00 

lJULY  t 

(  946 

0 

940 

0 

N.A 

N.A 

946 

0 

N.A 

.02 

1  AUGUST  1 

(  917 

0 

917 

0 

N.A 

N.A 

917 

0: 

N.A 

.00. 

ISEPTENBERI 

1  974 

0 

974 

0 

N.A 

N.A 

974 

01 

N.A 

.22 

i OCTOBER  1 

1  1029 

0 

1029 

0 

iM.A 

N.A 

1029 

^  1 

N.A 

.001 

(NOVEMBER  1 

1  082 

0 

882 

0 

N.A 

N.A 

882 

01 

N.A 

.00 

1  DECEMBER  1 

1 

(  1029 

0 

1029 

0 

N.A 

N.A 

1029 

01 

N.A 

.00 

1 

(JANUARY  (FRUIT/VES 

I  301 

74 

435 

197 

N.A 

N.A 

63c 

-197. 

N.A  . 

13.63. 

(FEBRUARY  1 

1  300 

42 

402 

230 

N.A 

N.A 

032 

N»  H 

ij.62i 

((MARCH  1 

1  300 

10 

370 

255 

N.A 

N.A 

631 

-255, 

Ni 

•  3  4  > 

lAPRIL  1 

1  009 

11 

030 

0 

N.A 

N.A 

669 

11 ! 

N.A 

13.61. 

(MAY  1 

I  ass 

0 

801 

0 

N.A 

N.A 

855 

6; 

N.A  ) 

13.61 . 

(JUNE  I 

(  732 

1 

733 

0 

N.A 

N.A 

732 

11 

N.A 

13.61. 

(JULY  1 

.  1  007 

24 

631 

1 

N.A 

N.A 

632 

-11 

N.A 

.3. c£' 

(AUGUST  1 

1  469 

4S 

S34 

98 

N.A 

N.A 

632 

-96 1 

N.A  ! 

13.63. 

(SEPTEMBER! 

(  407 

67 

474 

158 

N.A 

N.A 

032 

-1561 

N.A 

13.62 

(OCTOBER  ( 

1  450 

80 

536 

95 

N.A 

N.A 

631 

-95  ( 

N.A 

13,61 .. 

(NOVEMBER  I 

(  418 

92 

510 

121 

N.A 

N.R 

631 

-121 1 

N.A 

13.6. 

(DECEMBER  ( 

( 

(  340 

105 

451 

180 

N.A 

N.A 

&3l 

-1801 

N.A 

13.60' 

( 

(JANUARY  (GRAIN 

(  0 

35307 

35367 

0 

N.A 

N.A 

472 

346951 

N.A 

.00 

(FEBRUARY  i 

1  0 

29323 

29323 

0 

N.R 

N.A 

472 

26651  > 

N.A 

.001 

((MARCH  1 

(  0 

24179 

24179 

0 

N.A 

N.R 

472 

237071 

N.A 

.00 

(APRIL  ! 

1  0 

19035 

19035 

0 

N.A 

N.R 

472 

185631 

N.A 

.00: 

(MAY  ( 

1  1340 

14903 

16243 

a 

N.A 

N.A 

472 

15771 1 

N.A 

.00 

(JUNE  ( 

I  10911 

10771 

21082 

0 

N,A 

N.R 

472 

21210. 

N.A 

.00: 

(JULY  1 

(  1704 

9095 

11599 

0 

N.A 

N.R 

472 

11127: 

N.A 

.02 

(AUGUST  1 

(  1173 

9020 

10193 

0 

N.A 

N.A 

472 

97211 

N.A 

.001 

(SEPTEMBER! 

I  8507 

8408 

16975 

0 

N.A 

N.A 

472 

165031 

N.A 

.00' 

(OCTOBER  ( 

I  28938 

7797 

36735 

0 

N.A 

N.A 

472 

30203 i 

N.A 

.00: 

(NOVEMBER  1 

I  17675 

17107 

34642 

0 

N.A 

N.A 

472 

343701 

N.A 

.00 

(DECEMBER  ( 

I  2828 

20267 

29095 

0 

N.A 

N.R 

472 

280231 

N.A 

.00. 

APPENDIX  C  -  ^■Continued) 


analysis  of  L?  ?I0DEL  output  for  a£GI0N-4 


- 1 

FOOD  INDUSTRIES  OUTPUT  ('(ILlION  FOUNDS)  i 


I 


1  NONTHI  FOOD  ITEMS  1 

1  1  1 

1  1  1 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

RESD.  REQO.  REOD. 

IMPORT  PROD.  INVENT. 

REQD. 

'OTAL 

EXCESSICAFSCI'Y:  OONS. ( 

1  LiT.wIZ.  ; 

■BS) : 

JIM  .  "  1 

1  1 

1  JANUARY  IREAT 

1  — 

1 

1107 

1685 

2792 

0  N.A 

N.A 

533 

2254  i 

N.A  i 

.00. 

■FEBRUARY  1 

1 

1165 

1756 

2921 

0  N.A 

N.A 

551 

23701 

N.A 

.00, 

INARCH  1 

1 

1330 

1813 

3143 

0  N.A 

N.A 

557 

25861 

N.A  1 

.  00: 

1  APRIL  1 

1 

1275 

1808 

3083 

0  N.A 

N.A 

532 

25511 

,N.A 

.00 

INAY  ! 

1 

1305 

1781 

3086 

0  N.A 

N.A 

531 

25551 

N.A  i 

.00 

lJUNE  1 

1 

1461 

1761 

3222 

0  N.A 

N.A 

510 

27121 

N.A  I 

.00, 

lJULY  1 

1 

1347 

1722 

3069 

0  N.A 

N.A 

481 

25881 

N.A 

.  00 

IAU6UST  1 

1 

1227 

1724 

2951 

0  N.A 

•N.A 

454 

24971 

N.A 

.00 

1  SEPTEMBER! 

1 

1335 

1722 

3057 

0  N.A 

N.A 

428 

2629 

N.A  1 

.00 

1  OCTOBER  1 

1 

1330 

1732 

3062 

0  N.A 

N.A 

451 

26111 

N.A  1 

.00: 

1  NOVEMBER  1 

1 

1227 

1631 

2858 

0  N.A 

N.A 

468 

2390^ 

N.A 

.00 

1  DECEMBER  1 

1 

1 

1291 

1583 

2874 

0  N.A 

N.A 

487 

23871 

N.A 

.00 

1 

(JANUARY  (BAKED  GOODS 

1 

323 

39 

362 

0 

24 

39 

63 

2991 

^  1 

!  1 

i.n3: 

(FEBRUARY  1 

1 

323 

39 

362 

0 

30 

39 

69 

293 1 

Q  ' 

1.62: 

(MARCH  1 

1 

323 

39 

362 

0 

36 

39 

75 

287! 

•  • ! 

1.77 

(APRIL  ( 

1 

223 

39 

362 

0 

36 

39 

75 

2871 

•  1 ! 

1.77 

INAY  1 

1 

323 

39 

362 

0 

39 

39 

78 

2841 

12 

1.84 

(JUNE  1 

1 

323 

39 

362 

0 

36 

39 

75 

2871 

1 1  ^ 

1. 77: 

(JULY  1 

1 

323 

39 

362 

0 

30 

39 

69 

293: 

91 

1.62: 

(AUGUST  1 

1 

323 

39 

362 

0 

27 

39 

66 

2961 

3 

1.55: 

(SEPTEMBER! 

1 

323 

39 

362 

0 

30 

39 

69 

2931 

9. 

1.62: 

(OCTOBER  1 

1 

323 

39 

362 

0 

36 

39 

75 

287' 

11 ! 

1.77' 

(NOVEMBER  1 

1 

323 

39 

362 

0 

43 

39 

82 

281: 

131 

1.92 

(DECEMBER  1 

1 

1 

323 

39 

362 

0 

46 

39 

85 

ITT' 

14, 

1.991 

I 

1 

(JANUARY  (DAIRY  PROD. 

1 

5206 

186 

5392 

111 

519 

186 

816 

45771 

101 

0.  :5i 

(FEBRUARY  1 

1 

5206 

131 

5387 

137 

494 

181 

812 

4575: 

9.  18.141 

INARCH  1 

1 

5206 

177 

5383 

86 

558 

177 

820 

45631 

1 1 ' 

3. 13' 

(APRIL  1 

1 

5206 

181 

5387 

44 

602 

181 

827 

4561! 

I2i 

3.13) 

INAY  1 

1 

5206 

184 

5390 

97 

536 

184 

817 

45731 

10, 

3.121 

(JUNE  1 

1 

5206 

188 

5394 

135 

488 

188 

an 

4584, 

9:  13.131 

(JULY  ! 

1 

5206 

189 

5395 

125 

*98 

189 

812 

45631 

10' 

3.  14. 

(AUGUST  1 

1 

5206 

190 

5396 

138 

483 

190 

810 

4586 

9 

3.14 

(SEPTEMBER! 

1 

5206 

191 

5397 

111 

513 

191 

814 

45831 

10, 

3.14' 

IXTOBER  1 

1 

5206 

194 

5400 

83 

542 

194 

818 

4582! 

10 

3.13! 

(NOVEMBER  1 

1 

5206 

197 

5403 

146 

464 

197 

807 

45961 

9. 

3.  i2: 

1  DECEMBER  1 

1 

5206 

200 

5406 

76 

542 

200 

818 

45881 

101 

3.11 
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APPENDIX  C  -  (Concimied) 


ANALYSIS  CF  L?  JlQDEL  QUTAUr  FCS  FESIOSI  4 


I  T—  —  ■  ■  ----  -  j 


1 

FOOD  INDUSTRIES  OUTPUT  (MI 

_:GN  POUNDS) 

1  JCNTHI  FOOD  ITEMSI 

1  1  1 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

total  I 

REQD. 

MPORT 

REQD. 
PRCD.  I 

nVEn:". 

REQD. 

D 

Lrr 

'I-IZ. 

I*  ^ ' 

L.,.0.  1.13,  . 

,'PER/’’3;\7i. 

IJANUARY  IPR-FRUIT/VEG  1 

1176 

3831 

5007 

0 

0 

175 

175 

48321 

•»  . 

V  ■ 

4.32 

1  FEBRUARY  i  I 

1176 

3961 

5137 

0 

0 

175 

175 

4962! 

0 

4.  3i 

INARCH  1  1 

1176 

4B1B 

5186 

0 

0 

175 

175 

50111 

01 

4,  wC  I 

1  APRIL  1  1 

1176 

4281 

5457 

0 

20 

154 

174 

5283; 

U  ' 

4.3c 

INAY  1  1 

1176 

4277 

5453 

0 

125 

50 

175 

5278, 

1 1  ‘ 

2l 

(JUNE  1  1 

1176 

4819 

5195 

0 

56 

175 

5020 

c 

J 

4,  jc . 

lJULY  1  1 

1176 

4241 

5417 

0 

0 

175 

175 

52421 

0 

4.32 

lAUGUST  1  1 

1176 

4227 

5403 

0 

0 

175 

175 

5228: 

0 

.  C’C  . 

i SEPTEMBER!  1 

1176 

3642 

4818 

0 

0 

175 

175 

•♦6431 

0 

4.32; 

1  OCTOBER  1  1 

1176 

4406 

5582 

0 

0 

175 

175 

5407; 

0 

4.  3c  i 

1  NOVEMBER  1  1 

1176 

4374 

5550 

0 

0 

175 

175 

uj/  j ; 

0i 

-J.  3l  i 

1  DECEMBER  !  1 

1 

1176 

3798 

4974 

0 

0 

175 

175 

47991 

0, 

4. 3l  I 

1 

IJANUARY  IPR-SRAIN  1 

363 

228 

591 

0 

363 

228 

591 

01 

100  i 

;3.6i; 

1  FEBRUARY  1  1 

363 

230 

593 

0 

363 

230 

533 

0' 

1001’ 

13. 45 i 

IMAflCH  1  1 

363 

232 

595 

0 

363 

232 

535 

01 

1001 

13.301 

(APRIL  1  1 

363 

232 

595 

8 

363 

232 

595 

0. 

1001 

13.301 

INAY  1  1 

363 

233 

596 

0 

363 

233 

536 

01 

100: 

13. £2' 

lJUNE  1  1 

363 

232 

595 

0 

363 

232 

535 

0 

100. 

IgUY  1  I 

363 

230 

593 

0 

363 

230 

593 

0i 

100 

.3. ‘♦5; 

IAU6UST  1  1 

363 

229 

592 

0 

363 

229 

532 

0: 

100, 

13.53; 

1  SEPTEMBER!  1 

363 

230 

593 

0 

363 

230 

533 

0; 

100 

13. 45, 

1  OCTOBER  1  1 

363 

232 

595 

0 

363 

232 

535 

0 

100. 

13.30: 

(NOVEMBER  1  1 

363 

234 

597 

0 

363 

234 

537 

01 

100; 

.3. 15: 

(DECEMBER  1  1 

363 

235 

598 

0 

363 

235 

598 

0 

100 

13.071 

1 

1 

IJANUARY  IPR-MEAT  1 

1962 

891 

2853 

0 

460 

891 

1351 

1502 

23, 

£1.22. 

(FEBRUARY  I  1 

1962 

881 

2843 

0 

471 

881 

1352 

1491, 

£1.20! 

iMARCH  1  1 

1962 

876 

2838 

0 

476 

876 

1352 

I486, 

24: 

cl.  13! 

1  APRIL  1  1 

1962 

894 

2856 

0 

455 

894 

1343 

15071 

23  i 

£1.19! 

IMAY  1  1 

1962 

894 

2856 

0 

454 

894 

1348 

15081 

23  i 

21.18; 

(JUNE  1  1 

1962 

910 

2872 

0 

436 

910 

1346 

1527 

22' 

19! 

(JULY  1  1 

1962 

931 

2893 

0 

411 

931 

1342 

1551; 

21 

21.201 

(AUGUST  1  1 

1962 

951 

2913 

0 

388 

951 

1339 

1574, 

20 

cl.cll 

(SEPTEMBER!  1 

1962 

%9 

2931 

0 

366 

969 

1335 

1596; 

131 

21.201 

lOCTOKR  1  1 

1962 

952 

2914 

0 

386 

952 

1338 

201 

21.191 

(NOVEMBER  1  1 

1962 

939 

2901 

0 

400 

939 

1339 

1562; 

20; 

2l.l7i 

(DECEMBER  I  1 

1962 

925 

2887 

0 

416 

925 

1341 

1546: 

211 

21.161 

I 
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APPENDIX  C  -  (Continued) 


ANALYSIS  OF  LP  KCOEL  OUTPUT  FOR  RESION  5 


(- 

1 

FOOD  INDUSTRIES  CUTP'JT 

(MILLION  POUNDS) 

i  NOSTril  FOOD  items: 

i  1  1 

1  --  - ; . 

AVAIL. 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

•  JkfiU 

RECD. 

IMPORT 

REQD. 

PROD. 

REiD. 

INVENT. 

REOD. 

*o:al 

EXCESS. CA 

PSCI'Y;  33nS. :.5c 
.'PER/''ON' 

- 

IJANUARY  IMILK 

1 

3937 

3 

3987 

3 

N.A 

N.A 

3362 

5451 

N.A 

•  t 

3 

IFIBfiUARY  1 

1 

3o3c 

3 

3652 

3 

N.A 

N.A 

3141 

C*  1  . 

N.A  . 

■  N 

3 

1  MARCH  1 

1 

4139 

3 

4129 

3 

N.A 

N.A 

3611 

528: 

H 

.33 

lAPRIL  1 

( 

4743 

3 

4743 

3 

N.A 

N.A 

5331 

.N.A 

.tfO 

!MAY  1 

( 

4233 

3 

4233 

3 

.N.A 

,V.A 

384? 

381' 

.N.  A  . 

f  i  C 

IJJNf  1 

( 

3845 

3 

3845 

3 

N.A 

N.A 

3591 

254. 

N.A  , 

.33 

.'JULY  ! 

( 

3953 

3 

3953 

3 

N.A 

N.A 

3672 

231 

N.A  . 

.33 

, AUGUST  i 

1 

3833 

3 

3333 

3 

N.R 

N.A 

3556 

276. 

N.A  ! 

.30 

1  SEPTEMBER! 

1 

4372 

3 

4372 

3 

N.A 

N.A 

3751 

321  i 

N.A 

4 

•  « 

3 

! OCTOBER  1 

! 

3982 

3 

3982 

3 

N.A 

N.A 

3686 

226 1 

.N.A  . 

.33 

(NOVEMBER  1 

! 

3413 

3 

3412 

3 

N.A 

N.A 

3236 

237; 

N.A  , 

til 

•  1.  V 

'.DECEMBER  1 

1 

( 

3982 

3 

3982 

3 

N.A 

.N.A 

3735 

277: 

N.A 

.33 

1 

1  JANUARY  IFRur/VES 

1 

3 

1961 

1981 

3 

N.A 

N.A 

686 

1295. 

N.A 

7 

C 

1  FEBRUARY  1 

1 

3 

1869 

1869 

3 

N.A 

N.A 

686 

1183: 

N.A  I 

2, 

C 

1 MARCH  1 

( 

3 

1355 

1355 

3 

N.A 

N.A 

238 

1117; 

N.A 

c 

'APRIL  1 

1 

3 

936 

936 

3 

N.A 

N.A 

686 

223 

N.A 

3, 

e 

IMAY  1 

( 

5 

475 

463 

234 

N.A 

N.A 

684 

-234 1 

N.A 

•^1 

i 

lJUNE  1 

( 

293 

577 

857 

3 

N.A 

.N.A 

636 

1  (  • 

N.A 

£ 

!JULY  1 

( 

1134 

335 

1439 

3 

N.A 

N.A 

1328 

3831 

N.A 

£ 

(AUGUST  1 

I 

2399 

33 

2132 

3 

N.A 

N.A 

1759 

373. 

N.A  . 

6 

(SEPTEMBER! 

1 

3875 

733 

4635 

0 

N.A 

N.A 

3535 

13731 

N.A  : 

6 

(OCTOBER  1 

( 

2836 

1523 

4356 

3 

N.A 

N.A 

2496 

1363 

N.A  i 

3. 

D 

(NOVEMBER  1 

1 

799 

2337 

3136 

3 

N.A 

N.A 

799 

2337: 

N.A  . 

3« 

6 

(DECEMBER  ( 

! 

1 

12 

3394 

3136 

3 

N.A 

N.A 

686 

2423; 

N.A 

3. 

( 

(JANUARY  (GRAIN 

( 

3 

253271 

253271 

3 

N.A 

N.A 

1369 

2521621 

N.A  . 

.33 

(FEBRUARY  ! 

( 

3 

224731 

224781 

3 

N.A 

N.A 

1383 

223621 1 

N.A  > 

.33 

(MARCH  1 

1 

3 

232383 

232383 

3 

N.A 

N.A 

1363 

2013201 

N.A  . 

.33 

(APRIL  ! 

1 

3 

183359 

183059 

3 

N.A 

N.A 

1389 

178970 

N.A 

.33 

(MAY  1 

1 

3 

154287 

154267 

0 

N.A 

N.A 

1382 

152905. 

N.A  ; 

.33 

(JUNE  1 

( 

3 

128514 

128514 

3 

N.A 

N.A 

1146 

127368! 

N.A  , 

. 

'3 

(JULY  ( 

1 

14853 

118468 

133318 

3 

N.A 

N.A 

1155 

132163. 

N.A 

■ 

53 

(AUGUST  ( 

( 

13333 

138421 

121751 

3 

N.A 

N.A 

1167 

123584! 

N.A 

.33 

(SEPTEMBER! 

1 

12726 

96375 

111131 

3 

N.A 

N.A 

1177 

139924! 

N.A 

.33 

(OCTOBER  ( 

( 

134337 

88326 

222335 

3 

N.A 

N.A 

1166 

22i:69( 

N.A  ; 

.33 

(NOVEMBER  ! 

i 

98265 

144439 

242674 

3 

N.A 

N.A 

1152 

2415221 

N.A  i 

.30 

(DECEMBER  ( 

I..  „■  „  ■,i,— 

( 

6873 

198843 

23S7I3 

8 

N.A 

N.A 

1386 

234624. 

N.A  1 

.33 

APPENDIX  C  -  (Continued) 


fiNfllYSIS  CF  .?  ,'»CDE-  CUPl:  fiS  SE-J.'CN  5 


FC'CD  DJ'jS'A 

•13  W-Tr 

j7 

IYIL.IC.N 

PC.NL'S) 

XCNTHl  F3CIJ 

1  1 

IXXS:  AVAIL. 

1  PROD. 

avail. 

::.VE\: 

A'VAIL. 

*CTAL 

RE3I). 

I.rPGRT 

REilD. 

PROD. 

RE3D. 

INVENT. 

REQD. 

TOTAL 

EXC222 

.rtrhL.  V. 

22NS.  I_rb) 
/AEF/''2N'- 

:JflNCflRY  IHEA” 

137E 

2958 

4030 

0 

N.A 

N.A 

0 

4020! 

N.  H 

.00 

iFiB.TJaW  1 

1334 

3060 

4094 

0 

Y.A 

N.A 

0 

4034, 

N.A 

.00 

IMARCH 

1146 

3116 

4262 

0 

,..A 

N.A 

0 

4262! 

N.A 

.  00 

.'APRIL  1 

;  1045 

3126 

4171 

0 

N,A 

N.A 

0 

41711 

N.A 

.00 

;xAY  : 

1075 

3101 

4176 

0 

N.A 

N.A 

0 

4176- 

N.A 

.00 

'  J'JNE  1 

1172 

3094 

4266 

0 

N.A 

N.A 

0 

4256. 

N.A 

.  00 

IJL'LY  1 

1094 

2070 

4164 

0 

N.A 

N.A 

0 

4164 

XA 

•  L  V 

\ AUGUST  i 

1  1135 

3013 

4148 

0 

N.A 

N.A 

0 

4148. 

N.A 

.00 

:SE?TEXB£.'!l 

1106 

£981 

4087 

0 

N.A 

N.A 

0 

4067. 

N.A 

.00 

'CCTDSES  1 

1223 

2939 

4162 

0 

N.A 

N.A 

0 

4162, 

X  H 

.00 

INCVEXBES  1 

1  1166 

£873 

4033 

0 

N.A 

N.A 

0 

4023. 

N.A 

.00 

jDECEXBER  ' 

1  1077 

£709 

3786 

0 

N.A 

N.A 

0 

3786 1 

^p  M 

.00 

'JANUARY  'BAKED  GOODS 

1 

598 

44 

642 

0 

598 

44 

64£ 

0: 

100! 

3.  £5 

.FEBRUARY  1 

1 

598 

44 

642 

0 

596 

44 

64£ 

0 

100 

3.  iZ 

.MARCH  1 

1 

596 

44 

642 

0 

598 

44 

64ii 

0: 

100 

" 

.APRIL  1 

538 

44 

542 

0 

598 

44 

64£ 

0 

100 

*  '*• 
^4  b.  J 

IMAY  1 

598 

44 

642 

0 

598 

44 

64£ 

01 

100 

* 

lJUNE  1 

598 

44 

642 

0 

598 

44 

b4£ 

0 

100 

3.  LZ 

lJULY  1 

1 

538 

44 

642 

0 

598 

44 

b4c 

0! 

100 

3*  iZ 

(AUGUST  1 

1 

598 

44 

542 

0 

598 

44 

0 

100 

3.15 

1  SEPTEMBER  1 

1 

598 

44 

642 

0 

598 

44 

64£ 

0 

100 

1  OCTOBER  ; 

598 

44 

642 

0 

598 

44 

64c 

> 

100: 

*  :  c 

1  NOVEMBER  1 

1 

598 

44 

642 

0 

538 

44 

54£ 

0' 

100 

“  ;  e 

1  DECEMBER  I 

I 

1 

598 

44 

642 

0 

598 

44 

64£ 

0 

100 

t 

1 

IJAMJARY  1  DAIRY  PROD. 

1 

10925 

818 

11743 

0 

£87 

aiB 

;;0S 

.0638 i 

3 

- 

.'FEBRUARY  1 

1 

10925 

817 

11742 

0 

£69 

817 

1086 

10656. 

T.  c6 

1  MARCH  1 

1 

10925 

844 

11769 

0 

£78 

844 

il£2 

106471 

3 

7.16 

1  APRIL  1 

1 

10925 

886 

\  Idil 

0 

£81 

886 

1167 

1064... 

3 

7 

IMAY  ; 

1 

10925 

926 

11851 

0 

£01 

9£6 

i;£7 

•.07£4! 

c! 

n  D  * 

l.njNE  1 

1 

10925 

967 

11892 

0 

134 

957 

;:0i 

10791' 

1 

7  • " 

Ij’ULY  I 

10925 

961 

11866 

0 

148 

361 

1109 

10777: 

1 1 

’ .  i7 

[AUGUST  1 

1 

10925 

955 

11880 

0 

145 

955 

1100 

10780! 

T.r 

1  SEPTEMBER! 

1 

10925 

949 

11874 

0 

169 

949 

Ilia 

107561 

£: 

l.Li 

1  OCTOBER  1 

1 

10925 

955 

11880 

0 

156 

955 

nil 

10769! 

1! 

^  r  ^ 

1  NOVEMBER  ! 

1 

10925 

960 

11885 

0 

109 

960 

1069 

10616: 

1! 

7.  £7 

1  DECEMBER  I 

10925 

%5 

11890 

0 

146 

965 

nil 

10779' 

7.  £7 
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APPENDIX  C  -  (Continued) 


SNALYSIS  CF  L?  K'Jl 


Fi:?  fejIgn  5 


FOOD  INDUSTRIES  CUTPUT  (MIl 

..I3.N  P'OLNDS) 

!  'iDfjTHi  FOOD 

•Ml  lA  »l 

nVniu. 

PROD. 

*.1  lA  » 

IN'IENT 

A'.'AIL. 

■total 

REDD. 

IMPORT 

REOD. 
PROD.  IT 

REGD. 

iVETC. 

REGD. 

TOTAL 

EXOEESC 

-PAcry  :;ne, '.22 

J’l.IZ.  ,  /-E?,'''!." 

IJflXljftRY  IPa-FR'JIT/VES  ; 

0673 

3374 

7647 

0 

0 

190 

190 

7457 . 

0 

4.  1 

.fEBRUfiSY  ; 

3673 

330c' 

7575 

0 

0 

130 

190 

7385, 

i 

•M. : 

;r?RCH  1 

3673 

3836 

75-03 

0 

0 

190 

190 

7319! 

0 

4, . 

; APRIL  '  1 

3673 

3826 

7439 

0 

0 

190 

190 

i’309 

c 

4, ; 

IKflY  i 

3673 

3781 

7454 

0 

0 

183 

189 

7265 

0 

4 ,  ^ 

i JUNE  1  1 

3673 

3657 

7330 

0 

0 

190 

130 

7140 

L 

; 

;:xY  1  : 

3673 

3872 

7545 

0 

190 

0 

■90 

7355, 

r 

1 

.PuSuSl  i  1 

3673 

4031 

7704 

0 

190 

0 

:'90 

7514 

e 

4..  ; 

.  SEPTEMBER  1  1 

3673 

4173 

7852 

0 

190 

0 

130 

7662, 

c 

: 

.GCTOBER  1  : 

3673 

4463 

8142 

0 

190 

0 

190 

7352 

c 

: 

1  NOVEMBER  i 

3673 

4317 

79'30 

0 

63 

127 

190 

76001 

: 

4, 1 

1  DECEMBER  1 

3673 

4146 

7313 

0 

0 

190 

190 

7529 

0 

1 

■JfiNLflSY  iPR-GRflIN  i 

16;5 

270 

1865 

0 

777 

270 

838. 

48  i 

(*•  •. 

: FEBRUARY  1  1 

1615 

269 

1384 

0 

785 

269 

1054 

830' 

4?  ’ 

i 

: MARCH  1  1 

1615 

268 

1883 

0 

799 

268 

1067 

.316. 

49 

4, : 

: APRIL  1  i 

1615 

272 

1887 

0 

777 

272 

1049 

8381 

“8 

4,5 

IKAY  I  1 

1615 

275 

1890 

0 

1063 

275 

1333 

552,' 

C*  2 

(JUNE  i  1 

1615 

278 

1893 

0 

734 

278 

1012 

831 : 

*5 

3.7 

lJULY  1  1 

1615 

276 

1891 

0 

726 

276 

1002 

8891 

45; 

7  c 

'.AUGUST  1  1 

1615 

275 

1890 

0 

718 

275 

993 

6'98 

44  1 

3,  £ 

'SEPTEMBER!  1 

1615 

273 

1888 

0 

710 

273 

983 

905  i 

44. 

2.0 

'.OCTOBER  1  1 

1615 

273 

1834 

0 

718 

279 

997 

537: 

44, 

4*  « 

1  NOVEMBER  1  1 

1615 

285 

1900 

0 

729 

265 

1014 

866 

45; 

3. 7 

1  DECEMBER  1  1 

1615 

232 

1307 

0 

835 

£92 

1:27 

7801 

, 

».0 

[JANUARY  IPR-MEAT  i 

1414 

1176 

2590 

0 

0 

1176 

1176 

14:4i 

0' 

c  : 

: FEBRUARY  1  1 

1414 

1166 

2580 

0 

0 

1166 

1166 

1414 

0 

6.6 

[MARCH  1  1 

1414 

1145 

2559 

0 

0 

1145 

1145 

14141 

0 

b.3 

[APRIL  1  1 

1414 

1173 

2587 

0 

0 

1173 

1173 

1414 1 

0 

b.  7 

IMAY  1  1 

1414 

1201 

2615 

0 

0 

733 

733 

1883. 

0: 

0.3 

(JUNE  1  1 

1414 

1230 

2644 

0 

0 

1230 

1230 

1414 

0 

•7  c 

[JULY  i  ; 

1414 

1244 

2658 

0 

0 

1244 

1244 

1414! 

01 

-I—* 

[AUGUST  1  ! 

1414 

1259 

2673 

0 

0 

1259 

1259 

1414 

0  13.0 

1  SEPTEMBER!  1 

1414 

1274 

2688 

0 

0 

1274 

1274 

14141 

0! 

8.2 

lOrOBER  1  1 

1414 

1252 

2666 

0 

0 

1252 

1252 

1414 

0 

7. 9 

[NOVEMBER  1  i 

1414 

1227 

2641 

0 

0 

1227 

1227 

1414[ 

0i 

*7  c 

[DECEMBER  1  I 

1414 

1206 

2620 

0 

0 

1206 

1206 

14U' 

0 

T  ^ 

1  w 

I 


C-16 


APPENDIX  C  -  (Continued) 


SNA.YSis  c-  .? cjt:-’  -;r  s.isicn  6 


:CD  INDLS'R 

lES  CLTP'JT 

"Z, 

.N3E) 

MCN":-:  f;co  IT£.ys: 

AVAIL. 

'M  1  ^  • 

ryn*».. 

ftVfilL. 

REGD. 

RE3D. 

REiD. 

zXClOO  LArMc..1* 

;;:<E.  ..83: 

;  ■ 

PROD. 

INVENT 

rnrn- 

1  a.  nw 

WPQRT 

PRCD. 

IWEN*. 

’  U  >  rih. 

:  .’ILI2. 

JfViwnRY 

£30 

0 

630 

0 

N.A 

N,  A 

530 

0  XA 

.00 

1  : 

534 

t 

534 

0 

N.A 

XA 

534 

0.  N.A 

>  y 
.  l  c 

i’nac.n 

C-»B 

D<  <J 

Z 

675 

0 

N.A 

XA 

575 

a;  XA 

.00 

A?RI.  ;  1 

651 

0 

651 

0 

N.  H 

XA 

q51 

a  XA 

,:z 

m  :  : 

581 

i 

581 

0 

N.A 

N.A 

561 

0!  N.A 

.00 

JuNE  1 

583 

0 

528 

0 

N.A 

XA 

583 

0  N.A 

>  1 
*  (.C 

Ju-Y  !  1 

583 

0 

583 

0 

N-.A 

XA 

5i': 

3  'i .  H 

y  y 
*  L  V 

fl-GuST  :  i 

513 

0 

513 

0 

XA 

XA 

■? 

w  .  ^ 

0  XA 

.00 

ScP’EYBEa.  i 

545 

0 

545 

0 

.N.A 

XA 

545 

0;  N.A 

y  y 
•  cL 

CCTCBES  1 

571 

0 

571 

0 

N.h 

XA 

571 

'3  A 

.03 

NOVEYBER  1  1 

430 

0 

490 

0 

N.A 

XA 

430 

0  N.A 

OEGEYBER  :  t 

571 

0 

571 

0 

XA 

XA 

571 

0  N.A 

.00 

JANUARY  .FRUIT/VEG 

99 

3 

102 

309 

XA 

N.A 

411 

-3031 

\i  H 

-•  V  •> 

"E3RUARY  : 

96 

2 

98 

313 

XA 

XA 

411 

-313 

N.A 

Zw 

YARCH  ; 

131 

1 

132 

879 

XA 

XA 

411 

-873, 

»  2 

APR. I,  1 

868 

0 

868 

143 

■N.A 

N.A 

411 

':43' 

^4  n 

Si- 

l"AY 

408 

0 

402 

9 

XA 

XA 

411 

-91 

N.A  , 

3.  c3 

JUNE 

338 

0 

392 

19 

XA 

XA 

411 

-•Q 

N.A 

-•  5- 

JULY  1 

875 

0 

876 

135 

XA 

N.A 

411 

'1351 

N.  H 

3.d3 

AUGUST 

863 

1 

264 

147 

XA 

XA 

411 

-147: 

N.A  : 

3.  £3 

SEP’EMBERi 

188 

1 

183 

838 

XA 

XA 

411 

-888: 

N.A  : 

3.63 

CC'CBER  ; 

819 

£ 

£21 

190 

N.A 

XA 

411 

-130: 

N.A 

3.  o3 

NOVEMBER  i 

836 

4 

840 

171 

XA 

XA 

411 

-171 ' 

4  y 

»»  f1 

3.83 

DECEMBER  1 

168 

6 

174 

837 

N.A 

XA 

411 

-837 

N.A 

3  *“3 

i JANUARY  1  GRAIN 

1  0 

56706 

56706 

0 

XA 

A 

445 

56861 ; 

*U  ^ 

.00 

■FEBRUARY  1 

1  0 

48413 

48415 

0 

XA 

XA 

520 

47333: 

N.A  : 

.00 

■  YARCH  1 

1  0 

41521 

41521 

0 

N.A 

XA 

CTC 
J— U 

40366. 

N.A  : 

.00: 

AP.RIL  1 

1  0 

34630 

34630 

0 

XA 

XA 

544 

34086. 

XA 

.00' 

!1AY 

!  1463 

30743 

38218 

0 

N.A 

XA 

545 

31673! 

N,  n 

.00: 

;JUNE  : 

1  85588 

86363 

52397 

0 

XA 

XA 

439 

51338! 

N.A  : 

.00 

;JULY 

1  3266 

23103 

38375 

0 

N.A 

N.A 

447 

31388: 

N.A 

.00 

•AUGUST  ! 

1  5845 

31350 

37135 

0 

N.A 

XA 

388 

36807! 

N.A 

.00 

ISEPTEJIBERI 

1  13056 

35583 

55045 

a 

N.A 

N.A 

436 

546031 

N.A  , 

.00 

; OCTOBER  i 

18433 

40688 

53061 

0 

N.A 

XA 

464 

53537 

N.A  • 

.00: 

1  NOVEMBER  1 

1  7920 

46065 

53985 

0 

N.A 

N.A 

473 

555061 

N.A 

.00. 

1  DECEMBER  1 

1  655 

51336 

58041 

0 

XA 

XA 

486 

515551 

XA  , 

.00! 

APPENDIX  C  -  (Continued) 


ftNfllYSIS  0'  L?  MCD-L  CuTP'JT  fOR  RIoICJJ  6 


'CCD  I.VDCSTR.'CS  CCTPCT  (.r:;_:CN  :rL:\2S) 


,ic.v:hi  fccd 

.MSI 

AVAIL. 

PROD. 

A' 

ntniL., 

INVENT 

AVAIL. 

tota:. 

IMPORT 

PRCD. 

RE3D. 

INVENT. 

REDD. 

'CTAL 

EXCESS, 

t 

“  ^  ^  •  •w  ,  •  ^  •  - 

Lnrnu*  i  .  uw-O#  .^2ZI 

UTILIZ.  ,  /PER,'*’'*.'- 

IJfiNCfiRY  ;f£flT 

> 

1 

S63 

2576 

3545 

3 

N.A 

N.A 

3 

iric 

N.A  ■ 

.33 

;rai;i;ftSY  i 

t 

357 

2564 

3521 

3 

N.A 

N.A 

3 

3521 

N.A  , 

%  ^ 

<  C'V 

; MARCH  ; 

1 

IDGI 

2536 

3537 

3 

N.A 

N.A 

3 

3597: 

N.A 

*  kV 

; APRIL  ; 

1 

\ 

1265 

2535 

3683 

3 

N.A 

N.A 

3 

3633. 

N.A 

«  V  k 

IMAY  1 

1 

1 

1215 

2551 

3766 

3 

N.A 

N.A 

3 

3766. 

n 

•>  % 

•  kV 

IJCNE  1 

( 

I 

1515 

2476 

2331 

3 

N.A 

N.A 

3 

3991. 

N.A  ; 

•  k  (J 

1  rm  v 

ImWwT  I 

1 

1344 

2473 

3817 

3 

N.A 

N.A 

3 

2817: 

N. 

•  kC 

1 AubuS  > 

1 

1322 

2467 

3733 

3 

N.A 

N.A 

3 

37o3 

.  VV 

: SEPTEMBER! 

1 

1138 

2481 

3673 

3 

N.A 

N.A 

3 

3675. 

r 

.  kc 

1  OCTOBER  , 

1 

1275 

2467 

2542 

3 

N,A 

N*  n 

3 

35^2 

N.A 

.13 

'NOVEMBER  1 

1 

332 

2462 

3454 

3 

.N.A 

N.A 

3 

2454. 

N.A 

'  *> 

•  kk 

1  DECEMBER  1 

1 

1 

331 

2187 

3178 

3 

N.A 

\.A 

3 

2:73 

N.A  . 

.33 

i 

1  JANUARY  1  BARED  GOODS 

1 

34 

113 

3 

94 

25 

113 

3i 

133: 

4.2. 

: FEBRUARY  1 

i 

34 

25 

119 

3 

34 

JC 

119 

3 

130: 

! MARCH  1 

1 

94 

25 

119 

3 

94 

wJ 

113 

31 

:ii 

4.24 

'APRIL  1 

! 

34 

25 

119 

3 

34 

25 

113 

3: 

133 

4.2. 

IMAY  1 

I 

94 

25 

113 

3 

34 

25 

113 

0' 

133, 

'JUNE  1 

1 

34 

25 

113 

3 

94 

£5 

113 

3 

133' 

t.i- 

lJULY  i 

1 

94 

25 

119 

3 

94 

25 

119 

3 

133 1 

4.24 

I  AUGUST  1 

I 

94 

25 

119 

3 

94 

25 

;;9 

3. 

133 

4,2h 

1  SEPTEMBER! 

t 

34 

25 

119 

3 

94 

25 

119 

3. 

:33 

4.24 

'OCTOBER  I 

( 

94 

CJ 

119 

3 

34 

25 

119 

3 

133. 

•Ri  Z* 

1  NOVEMBER  1 

1 

94 

25 

119 

3 

34 

25 

i:9 

3< 

133; 

4.  in 

i DECEMBER  ! 

1 

( 

94 

25 

119 

3 

94 

25 

::3 

3 

:ii 

4,  £-4 

1 

IJANUARY  1  DAIRY  PROD. 

1 

1722 

154 

1876 

46 

332 

154 

P* ' 

MWi 

1245i 

13 ; 

7  ;5 

(FEBRUARY  1 

i 

1722 

156 

1878 

63 

313 

156 

529 

1249. 

;a 

7.39 

(MARCH  ( 

( 

1722 

155 

1877 

25 

355 

155 

525 

1342 1 

. 

7.39 

(APRIL  1 

1 

1722 

153 

1875 

37 

343 

153 

533 

1342: 

Cbi 

’,3? 

(MAY  ! 

1 

1722 

150 

1872 

72 

336 

158 

528 

13441 

:8; 

7.  c5 

;JUNE  i 

! 

1722 

148 

1873 

38 

278 

148 

524 

1346i 

;6. 

7.39 

(JULY  i 

! 

1722 

143 

1865 

133 

278 

142 

5£4 

1341; 

16: 

7.65 

(AUGUST 

1 

1722 

133 

1861 

114 

273 

139 

523 

1338: 

16. 

7,3'; 

( SEPTEMBER  1 

1 

1722 

134 

1856 

134 

287 

134 

525 

1331  ( 

17: 

7.35 

(OCTOBER  1 

1 

1722 

134 

1856 

93 

331 

134 

527 

1329  ( 

17:  17.39 

(NOVEMBER  ( 

I 

1722 

134 

1856 

129 

258 

134 

521 

13251 

iSi  17.89 

(DECEMBER  ( 

I 

1722 

134 

1856 

93 

331 

134 

527 

13291 

171 

1 .  o; 

APPENDIX  C  -  (Continued) 


PNfiLYSIS  Cr  L?  XGDc.  Cu  ( ^'U  (  FOR  REGION  6 


FOOD  INDUSTRIES  OUTPUT  (XIl-ION  POUNDS) 


I  XCNTHi  FOOD  ITEXS 

; 

fiVfiiw* 

PRCD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

SEQO. 

IMPORT 

REQD. 

PROD. 

REQD. 

INVENT. 

REQD. 

TO'AL 

EXCESS (CAP 
(  U' 

ACI'Y 

:l;z.  , 

C3NS. ;.5b). 
/PER/"'';*.'-. . 

iJflNUSSY  ;?R-FSUIT/VE3 

317 

21£0 

£417 

0 

0 

114 

114 

2303: 

0, 

4.££( 

. FEBRUARY  1 

217 

E39E 

2409 

0 

0 

114 

114 

2295  ( 

0, 

4.26, 

IXfiRCH  ; 

317 

£079 

2396 

0 

0 

114 

114 

22821 

0: 

4.26. 

i APRIL  1 

317 

2211 

2528 

0 

0 

114 

114 

£414, 

0, 

4,  ££ . 

IXflY  1 

317 

2198 

£515 

0 

0 

114 

114 

2401  ( 

0[ 

c£  ■ 

\  rjNE  1 

317 

2053 

2370 

0 

0 

114 

114 

2256,' 

0 

4.  ££•, 

IJiJLY  1 

317 

2261 

2578 

0 

0 

114 

114 

£464, 

01 

4.26' 

i AUGUST  , 

317 

2343 

2660 

0 

0 

114 

114 

2546, 

0 

4.26. 

1  SEPTEMBER  1 

317 

2085 

2402 

0 

0 

114 

114 

£268  i 

0: 

4.cs; 

.OCTOBER  ! 

317 

2488 

2805 

0 

0 

114 

114 

2631  i 

0 

4,cb. 

1  NOVEMBER  1 

317 

2451 

2768 

0 

0 

114 

114 

2654  i 

0( 

4,1£, 

i DECEMBER  1 

1 

317 

2092 

2409 

0 

0 

114 

114 

2235  ( 

0, 

4.  CD. 

1 

JANUARY  IPR-GRAIN 

5S3 

446 

1039 

0 

£51 

446 

6S7 

3421 

42, 

20.61, 

1  FEBRUARY  i 

593 

504 

1097 

0 

193 

504 

637 

4001 

33; 

Cu*  3l ' 

(MARCH  ! 

593 

531 

1124 

0 

166 

531 

697 

427: 

26; 

20.61 

(APRIL  1 

593 

522 

1115 

0 

175 

522 

697 

4:8; 

£'5( 

20. 6l , 

(MAY  ! 

593 

523 

1116 

0 

174 

523 

697 

415; 

29, 

20. 61 

(JUNE  1 

593 

488 

1081 

0 

209 

488 

697 

384, 

35 

CU*  al  i 

(JULY  1 

593 

448 

1041 

0 

249 

448 

697 

344, 

£d*  wl 

(AUGUST  1 

593 

398 

991 

0 

299 

398 

637 

2941 

50 

20.61 . 

1  SEPTEMBER! 

593 

439 

1032 

0 

258 

439 

697 

43, 

20.51. 

(OCTOBER  1 

553 

461 

1054 

0 

236 

461 

697 

357  ( 

40  i 

20.31; 

(NOVEMBER  I 

593 

472 

1065 

0 

225 

472 

697 

368  ( 

38; 

£0.31 

(DECEMBER  ( 

( 

593 

47B 

1071 

0 

219 

478 

697 

374, 

37. 

20.81: 

1 

iJfiNUftHY  IPR-MEAT 

1157 

673 

1830 

0 

0 

430 

430 

1400: 

01 

10.74 

(FEBRUARY  1 

1157 

663 

1820 

0 

0 

430 

430 

1390, 

d 

13.7-. 

(MARCH  ( 

1157 

679 

1836 

0 

0 

430 

430 

1406, 

0 

id*  4  4  1 

(APRIL  1 

1157 

681 

1838 

0 

0 

430 

430 

1408  ( 

0, 

10.741 

(MAY  ( 

1157 

679 

1836 

0 

0 

430 

430 

1406, 

0( 

10.74, 

(TUNE  ( 

1157 

685 

1842 

0 

0 

4  jd 

430 

1412: 

0. 

10.74! 

(JULY  1 

1157 

692 

1849 

0 

0 

430 

430 

:4i9. 

0i 

10.74 

(AUGUST  ( 

1157 

639 

1856 

0 

0 

430 

430 

1426, 

01 

10.  T4 

( SEPTEMBER ( 

1157 

705 

1862 

0 

0 

430 

430 

1432( 

0( 

10.74, 

(OCTOBER  ( 

1157 

691 

1846 

0 

0 

430 

430 

1416, 

0. 

10.74, 

(NOVEMBER  1 

1157 

684 

1641 

0 

0 

430 

430 

1411  ( 

01 

10. 74, 

(DECEMBER  ( 

1157 

677 

1834 

0 

0 

430 

430 

14041 

0: 

10.74; 

C-19 


APPENDIX  <'  -  (Continued) 


ANALYSIS  OF  i?  ,'"QD£l  OUTPUT  FQA  SSSICN  7 


FOOD  INDUSTRIES  OUTPUT  (?(I:..I';n  POUNDS) 


,  1 - -  - - 1  - - 

1  l^aNTHJ  FOOD  ITEMS!  AVAIL, 

AVAIL. 

AVAIL. 

REQD. 

REQD. 

REQD. 

REQD. 

excess: 

S.351 

1  1 

1  PROD. 

INVENT 

TOTAL 

IMPORT 

PROD. 

INVENT. 

"0*A> 

-TI.II. .  /PER/’CN'r- 

1  JANUARY  INILK 

1  711 

0 

711 

0 

N.A 

N.A 

C^C 

a  1  <J 

A  JD  ( 

N.A 

■»  t 
*  vv 

1  FEBRUARY  1 

1  GSl 

0 

651 

0 

N.A 

N.A 

526 

« 

Aba  1 

N.A 

.00 

INARCH  1 

1  721 

0 

721 

0 

N.A 

N.A 

463 

236! 

N.A 

•»  \ 

.  vv 

1  APRIL  1 

1  820 

0 

820 

0 

N.A 

N.A 

694 

126! 

N.A 

.00 

IMAY  1 

1  731 

0 

731 

0 

N.A 

N.A 

6^6 

65. 

,N.A 

•  V 

lJUNE  1 

1  86S 

0 

665 

0 

N.A 

N.A 

623 

421 

N.A 

.00 

lJULY  1 

1  710 

0 

710 

0 

N.A 

N.A 

666 

44: 

N.A 

IAU6UST  1 

I  SB8 

0 

688 

0 

N.A 

N.A 

651 

37! 

N.A 

.00 

1  SEPTEMBER! 

1  730 

0 

730 

0 

N.A 

N.A 

693 

37. 

N.A 

.00 

1  OCTOBER  1 

1  730 

0 

730 

0 

N.A 

N.A 

706 

24! 

N.A 

.03 

(NOVEMBER  1 

I  626 

0 

626 

0 

N.A 

N.A 

622 

4i 

N.A 

.00 

(DECEMBER  ( 

! 

1  730 

0 

730 

0 

N.A 

N.A 

725 

J  . 

N.A 

.03. 

( 

(JANUARY  (FRUIT/VEG 

1  0 

180 

180 

0 

N.A 

N.A 

173 

ld> 

N.A 

.2.57 

(FEBRUARY  ( 

1  0 

157 

157 

13 

N.A 

N.A 

170 

“13: 

N.A  , 

2.57' 

(MARCH  ( 

1  0 

135 

135 

25 

N.A 

N.A 

170 

-351 

N.A 

.2.57 

(APRIL  1 

1  0 

73 

73 

97 

N.A 

N.A 

170 

-97! 

,N.A  ■ 

2.57 

IMAY  1 

1  0 

23 

23 

147 

N.A 

N.A 

170 

-1471 

N.A 

2.57 

(JUNE  1 

1  5 

48 

53 

117 

N.A 

N.A 

170 

-117: 

.N.A  : 

2.57: 

(JULY  1 

1  30 

25 

55 

US 

N.A 

N.A 

170 

-1151 

N.A  . 

2.57. 

(AUGUST  1 

1  82 

1 

83 

87 

N.R 

N.A 

170 

-67' 

N.A  1 

2.57' 

(SEPTEMBER! 

I  156 

49 

205 

0 

N.A 

N.A 

170 

35 1 

'i.A  i 

2.57 

(OCTOBER  1 

1  SU 

97 

611 

0 

N.A 

N.A 

207 

404. 

N.A 

2.57' 

(NOVEMBER  1 

I  22 

144 

166 

4 

N.P 

N.A 

170 

-41 

N.A  ! 

2.57 

(DECEMBER  1 

1 

1  0 

191 

191 

0 

N.A 

N.R 

170 

211 

N.A 

2.57' 

i 

(JANUARY  (GRAIN 

I  0 

230984 

230984 

0 

N.A 

N.A 

367 

2306171 

N.A  , 

.00 

(FEBRUARY  I 

1  0 

209138 

209138 

0 

N.A 

N.A 

367 

208771 i 

N.A 

.00 

(MARCH  1 

I  0 

191439 

191439 

0 

N.A 

N.A 

369 

1910701 

N.A  1 

.00 

(APRIL  1 

1  0 

173739 

173739 

0 

N.A 

N.A 

366 

173373. 

N.R 

.00 

(MAY  1 

I  0 

154722 

154722 

0 

M.A 

N.A 

363 

1543591 

N.A  ; 

.00 

(JUNE  1 

I  24815 

135704 

160519 

0 

N.R 

N.A 

959 

159560; 

N.A 

.00 

(JULY  1 

1  16601 

132559 

149160 

0 

N.A 

N.A 

956 

1482041 

N.A 

.00' 

(AUGUST  1 

1  269 

129414 

129683 

0 

N.A 

N.A 

952 

1287311 

N.A 

.00! 

(SEPTEMBER! 

1  26772 

126314 

153086 

0 

N.A 

N.A 

954 

1521321 

N.A 

.30 

(OCTOBER  1 

I  108765 

123215 

231980 

0 

N.A 

N.A 

960 

231020! 

N.A 

.00 

(NOVEMBER  1 

1  66488 

159856 

226344 

0 

N.A 

N.A 

352 

2259921 

N.A  i 

.00 

(DECEMBER  I 

1  10472 

195420 

205892 

0 

N.A 

N.A 

345 

205547! 

N.A 

.00! 

I 


APPENDIX  C  -  (Continued) 


flNflLySIS  OF  LP  !«CD£L  CJ'PU:  FQ9  OION  7 


1 

FOOD  INDUSTRIES  CLTPLT 

MIL.ICN 

OUNDS) 

1  WNTHl  FOOD  ITDISI  AVAIL. 

AVAIL. 

avail. 

REOD. 

REOD. 

REOD. 

REOD. 

i^fsr  Hui  ■  •  ' 

t  1 

1  PROD. 

INVENT 

TOTAL 

IMPORT 

PROD, 

INVEST, 

'CTAL 

jTILIZ, 

/f£R/rO*.*n 

1  JANUARY  INEAT 

i  1971 

5148 

7111 

8 

N.A 

N.A 

8 

“Ji  ■ 

/  4  i  «  < 

N.A 

»  ' 

1  FEBRUARY  1 

(  1817 

5149 

6966 

8 

N.A 

S.A 

8 

6966. 

N.A 

.33 

INARCH  1 

I  1935 

5179 

7114 

8 

N.A 

N.A 

8 

71141 

N.A 

1  >  ■ 
•  IV 

1  APRIL  1 

I  1771 

5883 

6854 

8 

N.A 

N.A 

8 

6854; 

N.A 

>•> 

*  V  ' 

INAY  1 

1  1622 

5833 

6855 

8 

N.A 

N.A 

3 

6855; 

N.A 

lJUNE  1 

1  1929 

5817 

6946 

8 

N.A 

N.A 

8 

6946. 

N.A 

.231 

lJULY  1 

I  1848 

5878 

6926 

8 

N.A 

N.A 

8 

6926. 

N.A 

.33 

1  AUGUST  1 

1  1982 

5861 

6963 

8 

N.A 

N.A 

8 

6963: 

N.A 

.33 

iseptenberi 

I  1856 

5864 

6928 

8 

N.A 

N.A 

3 

6923^ 

N.A 

^  ■> 

<  *.  w 

(OCTOBER  1 

I  2121 

5822 

7143 

8 

N.A 

N.A 

8 

7143' 

‘i*  P 

-33' 

1  NOVEMBER  1 

1  2882 

5854 

7856 

8 

N.A 

N.A 

8 

7356, 

S.  H 

N  % 

t  !•  ' 

1 DECEMBER  1 

1 

I  1938 

4958 

6868 

8 

N.A 

.N.A 

8 

6388  i 

N.A 

.33! 

1 

(JANUARY  (BAKED  GOODS  1  *7B 

11 

487 

8 

279 

11 

298 

197: 

23,11 

(FEBRUARY  1 

I  476 

11 

487 

8 

279 

a 

298 

1971 

59 

23,11' 

(MARCH  ( 

1  476 

11 

487 

8 

279 

a 

298 

lj7i 

59^ 

t  • 

(APRIL  1 

I  476 

11 

467 

8 

279 

a 

298 

I37i 

55 

23,11 

(MAY  1 

I  476 

11 

487 

8 

279 

a 

298 

197’: 

55  f 

il,  .1 

(JUNE  ( 

(  476 

11 

487 

8 

279 

a 

298 

:97! 

59! 

22.;:. 

lJULY  1 

1  476 

11 

487 

8 

279 

a 

298 

197 1 

55i 

23.11 

(AUGUST  1 

I  476 

11 

487 

3 

279 

a 

298 

1971 

59; 

23.11 

( SEPTEMBER  1 

1  476 

11 

487 

8 

279 

a 

298 

I97i 

591 

c3. 11 

(OCTOBER  1 

1  476 

11 

487 

8 

279 

a 

290 

197  i 

59  i 

23.111 

(NOVEMBER  ( 

(  476 

11 

487 

8 

279 

a 

298 

197! 

59. 

23.  a 

(DECEMBER  I 

1 

I  476 

11 

487 

8 

279 

a 

298 

1971 

59! 

23.111 

1 

(JANUARY  (DAIRY  PROD.  1  1S63 

198 

2853 

8 

71 

198 

261 

17921 

41 

16.58 

(FEBRUARY  ( 

(  1863 

191 

2854 

8 

66 

191 

257 

:797i 

4. 

16.53, 

(MARCH  1 

I  1863 

189 

2852 

8 

125 

189 

314 

1736i 

71 

16.50, 

IM>RIL  1 

I  1663 

283 

2866 

8 

66 

283 

269 

17971 

4, 

16.58, 

(MAY  1 

I  1863 

216 

2861 

8 

45 

218 

263 

1818! 

2! 

.6.50. 

IJU€  1 

I  1863 

232 

2895 

8 

22 

232 

254 

1841. 

1  . 

16.531 

;m.y  I 

1  1863 

234 

2897 

8 

23 

234 

257 

1848( 

i  < 

-6.53, 

(AUGUST  I 

1  1863 

236 

2899 

8 

28 

236 

256 

lB43i 

4  1 

16.531 

(SEPTEMBER! 

1  1863 

236 

2899 

8 

28 

236 

256 

18431 

11 

16.531 

(OCTOBER  1 

1  1863 

239 

2182 

8 

13 

239 

252 

18581 

a 

16.531 

(NOVEMBER  1 

1  1863 

253 

2116 

8 

2 

253 

255 

1861! 

8: 

16.58 

(OECEffiER  1 

1  1863 

268 

2123 

8 

3 

268 

263 

18681 

8. 

16.53; 

C-21 


APPENDIX  C  -  (Continued) 


flNflLirSIS  OF  13  .''ODEL  Gu'TPUT  FOR  RSSIGM  7 


1 

FOOD  INDUS 

TRIES  GuTT'UT 

rl'^IuN  POUNDS) 

1  NONTHI  FOOD  ITEISI  RVflIL. 

avail. 

AVAIL. 

SHOD. 

SEOD. 

REQD. 

jm 

9 

1  1 

1  PROD. 

INVENT 

total 

IMPORT 

?RCD. 

Invent. 

■1 

9 

1  JANUARY  IPR-FRUIT/VEG 

1  ai 

874 

895 

a 

a 

47 

47 

848; 

i; 

3t  ’2 

1  FEBRUARY  1 

1  ai 

889 

S9a 

e 

a 

47 

47 

843: 

i 

3. 93, 

INARCH  1 

1  ai 

864 

885 

a 

a 

47 

47 

838; 

i 

3.  :3 

! APRIL  1 

1  ai 

laaa 

1843 

a 

a 

47 

47 

996 1 

y  • 
1.' . 

3.33. 

INAY  1 

1  ai 

iai8 

1837 

8 

a 

47 

47 

99a  1 

0, 

3. 33 

lJUNE  1 

1  ai 

as4 

875 

a 

a 

47 

47 

823; 

a 

3.33. 

[JULY  i 

1  ai 

lass 

1186 

a 

a 

47 

47 

18591 

0; 

3. 33 

IAU6UST  1 

1  ai 

1161 

1182 

a 

a 

47 

47 

1155. 

0' 

3.93 

ISEPTEMBERI 

1  ai 

884 

985 

a 

a 

47 

47 

8581 

a: 

3i  :Z 

1  OCTOBER  : 

1  ai 

1254 

1275 

a 

a 

47 

47 

1228. 

a 

3. 93: 

INOVENBER  1 

1  ai 

1243 

1264 

a 

a 

47 

47 

1217! 

a< 

3.93 

lOECENBER  1 

1 

1  ai 

882 

983 

a 

a 

47 

47 

8561 

0 

3.93, 

1 

1  JANUARY  IPR-GRAIN 

1  UllS 

121 

1136 

a 

538 

121 

659 

477: 

j3i 

.00 

1  FEBRUARY  1 

1  lais 

121 

1136 

a 

538 

121 

653 

4771 

53 1 

.00, 

INARCH  1 

1  lais 

121 

1136 

a 

539 

120 

659 

4771 

531 

.00 

1  APRIL  1 

1  lais 

123 

1138 

a 

537 

122 

659 

*79: 

53^ 

.00, 

INAY  1 

1  leis 

122 

U37 

a 

535 

124 

659 

478 

.00. 

lJUNE  1 

1  lais 

126 

1141 

a 

278 

126 

484 

738: 

57, 

.001 

lJULY  1 

1  lais 

124 

1139 

a 

288 

124 

484 

7361 

28 

.00 

1  AUGUST  1 

1  lais 

121 

1136 

a 

283 

121 

484 

733; 

23 

.001 

1  SEPTEMBER  1 

1  lais 

122 

1137 

a 

282 

122 

404 

7341 

26, 

.001 

1  OCTOBER  1 

1  lais 

laa 

1137 

a 

277 

122 

399 

739: 

27: 

.001 

INOVENBER  1 

1  lais 

133 

1148 

a 

526 

133 

659 

4691 

.00 

1  DECEMBER  1 

1 

1  lais 

138 

1153 

a 

521 

138 

659 

4941 

.00! 

1 

1  JANUARY  1  PR-NEAT 

1  laaa 

526 

1746 

a 

a 

526 

195 

15511 

01 

1 

9.90’ 

{FEBRUARY  1 

1  laaa 

512 

1732 

a 

a 

195 

195 

15371 

0. 

9.901 

INARCH  1 

1  laaa 

493 

1713 

a 

a 

195 

195 

15181 

01 

9.90. 

1  APRIL  1 

1  laaa 

5ia 

1738 

a 

a 

518 

518 

1228. 

0 

9.90i 

INAY  1 

1  laaa 

527 

1747 

a 

a 

527 

527 

12201 

0! 

9.901 

lJUNE  1 

1  laaa 

544 

1764 

a 

a 

187 

187 

1577: 

a 

9.90, 

lJULY  1 

1  laaa 

55a 

1778 

a 

a 

187 

187 

15631 

0 

3.901 

lAUeUST  1 

1  laaa 

557 

1777 

a 

a 

187 

187 

15381 

a. 

9.901 

ISEPTEMBERI 

1  laaa 

564 

1784 

a 

a 

187 

187 

15971 

01 

9.901 

{OCTOBER  1 

1  laae 

55a 

1770 

a 

a 

187 

187 

0 

9.90, 

{NOVEMBER  1 

1  laaa 

536 

1756 

a 

a 

195 

195 

1561 ; 

01 

9.90' 

lOECEMKR  1 

1  laaa 

523 

1743 

a 

a 

195 

195 

15481 

0, 

9.90; 

C-22 


APPENDIX  C  -  (Continued) 


R^^flLYS:S  OF  LP  rODEl  CU’P'J*  FOR  RZOICS  S 


1 

FQCD  INDU3TR 

:e3  olt? 

JT 

iMI„;uN  POUNDS) 

1  «)NTHI  FOOD  I 

TEMSI 

AVAIL. 

AVAIL. 

AVAIL. 

REuD. 

REDD. 

R22D. 

EXCESS, 

lAPACITY, 

CC.N3.  (-3S) 

1  1 

1 

PROD. 

INVENT 

total 

IMPORT 

PROD. 

invent. 

•0"AL 

JTIuIZ.  . 

/  PER/TO, NTh 

1  JANUARY  INILK 

1 

446 

a 

446 

a 

N.A 

N.A 

338 

116; 

N.  n 

.83 

1  FEBRUARY  1 

1 

4£6 

a 

426 

a 

N.A 

N.R 

313 

113. 

N.A  1 

< 

•  i‘i;  < 

1  MARCH  1 

1 

463 

a 

463 

a 

N.A 

N.A 

343 

128; 

N.A  , 

•  i-c  • 

lAPRIL  1 

1 

5E6 

a 

526 

a 

N.A 

N.A 

435 

•  w*  • 

N.A  . 

.83; 

IMAY  1 

1 

469 

a 

469 

a 

N.A 

N,  A 

365 

184: 

N.A  ; 

.88 

lJUNE  1 

1 

426 

a 

426 

a 

N.A 

N.A 

337 

39: 

N.A  i 

.83; 

lJULY  ! 

1 

456 

a 

456 

a 

N.R 

N.A 

365 

911 

N.A  , 

.88 

1  AUGUST  1 

1 

442 

a 

442 

a 

N.A 

N.A 

355 

87; 

N.A  1 

.88; 

1  SEPTEMBER! 

i 

47a 

a 

47a 

a 

N.A 

N.A 

368 

90: 

N.A  1 

1  OCTOBER  1 

1 

446 

a 

446 

a 

N.A 

N.A 

365 

311 

N.A  1 

,881 

i NOVEMBER  1 

1 

382 

a 

382 

a 

N.A 

N.A 

314 

66: 

N.A  1 

.88. 

1  DECEMBER  1 

1 

446 

a 

446 

a 

N.A 

N.A 

375 

71  i 

N.A  1 

.88: 

1 

IJANUARY  IFRUIT/VEG 

1 

a 

2266 

2266 

a 

N.A 

N.A 

186 

2163: 

N.A  ! 

1 

12, 54: 

1  FEBRUARY  ! 

1 

a 

1871 

1871 

a 

N.A 

N.A 

186 

1765. 

N.A  i 

12.82! 

i MARCH  1 

1 

a 

1469 

1469 

a 

N.A 

N.A 

186 

1363; 

N.A 

12.81! 

lAPRIL  ! 

j 

a 

987 

987 

a 

N.A 

N.A 

186 

3511 

N.A  : 

I2,3;i 

IMAY  1 

1 

a 

452 

452 

a 

N.A 

N.A 

186 

346 

N.A  ' 

12,  ,32: 

lJUNE  1 

1 

a 

651 

651 

a 

N.A 

N.A 

186 

5451 

N.A  ! 

16;.  e2: 

(JULY  1 

1 

32 

326 

358 

a 

N.A 

N.A 

54 

3841 

N.A  1 

12.32; 

1  AUGUST  1 

1 

613 

1 

614 

a 

N.A 

N.A 

335 

279 1 

N.A  1 

12.351 

1  SEPTEMBER! 

1 

i9a6 

662 

2563 

a 

N.A 

N.A 

334 

22341 

N.A  ; 

12.37 

1  OCTOBER  1 

1 

1979 

1328 

3387 

a 

N.A 

N.A 

335 

2972, 

N.A  1 

'  y  5*1 

•  U.  Uw  1 

!  NOVEMBER  ! 

1 

63 

1994 

2857 

a 

N.A 

N.A 

186 

1951; 

N.A  : 

• 

•  U.  WM  ' 

i DECEMBER  ! 

1 

1 

7 

266a 

2667 

a 

N.A 

N.A 

186 

25611 

N.A  . 

l2. 341 

1 

IJANUARY  : GRAIN 

1 

a 

66314 

66314 

a 

N.A 

N.A 

c3l 

66r.3: 

N.A 

.88! 

I  FEBRUARY  ! 

a 

61533 

6  i 

a 

N.R 

N.A 

286 

61327' 

N.A  : 

.081 

I  MARCH  I 

1 

a 

5789a 

57898 

a 

N.A 

N.A 

£86 

57632; 

N,,A  : 

.88 

lAPRIL  1 

! 

a 

54246 

54246 

a 

N.A 

N.A 

£87 

54839' 

N.A  1 

.88! 

IMAY  1 

1 

a 

48382 

48382 

a 

N.A 

N.A 

286 

46896 1 

N.A  , 

,88 

lJUNE  1 

! 

587 

42357 

42964 

a 

N.A 

N.A 

N.A  : 

.881 

lJULY  1 

: 

11173 

52842 

64815 

a 

N.A 

N.A 

£82 

N.A  1 

.881 

■AUGUST  1 

i 

32a4a 

63327 

95367 

a 

N.A 

N.A 

288 

951671 

N.A  ! 

.881 

1  SEPTEMBER  1 

i 

12S3a 

73812 

86342 

a 

N.A 

N.A 

196 

661461 

N.A  . 

.88. 

■OCTOBER  1 

1 

18625 

84297 

182922 

a 

N.A 

N.A 

198 

1827241 

N.A  1 

.881 

1  NOVEMBER  1 

1 

9338 

78182 

8752a 

a 

N.A 

N.A 

199 

37321 i 

N.A  1 

.881 

■DECEMBER  1 

1 

a 

72248 

a 

N.A 

N.A 

£81 

72847! 

N.A  ; 

.881 

APPENDIX  C  -  (Continued) 


SMAi-YSIS  C.-  L?  ’"COE.  OUTPUT  FGH  nZGIGN  3 


FCOD  INDUSTRIES  OUTPUT  '^Il.ION  POUNDS) 


1  rONTH,  FOOD  I  tens: 

1  1  1 

AVAIL, 

PROD. 

AVAIL. 

INVENT 

AVAIL. 

TOTAL 

RECD. 

IMPORT 

Mui/, 

REQD. 

INVENT. 

REGD. 

'QTAL 

EXCESS  C 

rLIZ. . 

CC.NSi  (-BS' 

IJflNUPRY  inept 

3E3 

2109 

2432 

0 

N.A 

N.A 

0 

2432: 

N.  A  1 

.001 

IFEBRUPRY  , 

34ia 

2150 

2490 

0 

N.A 

N.A 

0 

£430. 

N.A  ; 

.00 

:  INARCH 

390 

2028 

2418 

0 

N.A 

N.A 

0 

24131 

N.A 

,iZ. 

1  APRIL  : 

355 

2039 

2394 

0 

N.A 

N.A 

0 

2394 

N.A  , 

.00: 

INPY  1 

344 

2066 

2410 

0 

N.A 

N.A 

0 

2410 

N.A 

.00. 

lJUNE  1 

364 

2083 

2447 

0 

N.A 

N.A 

0 

2447 

N.A  ! 

.00: 

lJULY 

373 

2086 

2459 

0 

N.A 

N.A 

0 

2459: 

n  1 

.00 

1 ftUSuST  1 

384 

2084 

2468 

0 

N.A 

N.A 

0 

2*681 

N.A  : 

.00: 

ISEPTENBERI 

373 

2251 

2624 

0 

N.A 

N.A 

0 

£624, 

N.A  , 

.03 

1  OCTOBER  1 

433 

2228 

2660 

0 

N.A 

N.A 

0 

2660' 

V.A  1 

.001 

1  NOVEMBER  i 

409 

216? 

2571 

0 

N.A 

N.A 

0 

£5711 

N.A  , 

.00 

1  DECEMBER  I 

J 

397 

1620 

2017 

0 

N.A 

N.A 

0 

£017 

N.A  1 

.00 

1 

! JANUARY  1  BAKED  GOODS 

453 

7 

460 

0 

137 

7 

144 

316. 

30  i 

13.76. 

1  FEBRUARY  i 

453 

7 

460 

0 

140 

7 

147 

313i 

3i: 

19. 06 1 

: MARCH  1 

453 

7 

460 

0 

141 

7 

1*6 

3l2’ 

3i : 

Ir.BS 

iAPRIl 

453 

7 

460 

0 

140 

7 

147 

j;5' 

3l  ] 

:9,:6: 

•  MAY  1 

453 

7 

460 

0 

140 

7 

147 

3l3i 

.9.03. 

lJUNE  1 

453 

7 

460 

0 

139 

7 

146 

314 

3*  : 

1b.99i 

IMY  1 

453 

7 

460 

0 

138 

7 

145 

3151 

301 

18. 83' 

1  AUGUST  1 

453 

7 

460 

0 

136 

7 

143 

317: 

30' 

18. 601 

(SEPTEMBER! 

453 

7 

460 

0 

134 

7 

141 

319 

301 

18.36' 

(OCTOBER  1 

453 

7 

460 

0 

136 

7 

143 

3l8i 

30' 

18.531 

(NOVEMBER  i 

453 

7 

460 

0 

137 

7 

1*4 

316' 

30: 

18.681 

IDECEIMBER  1 

1 

453 

7 

460 

0 

138 

7 

1*5 

3151 

•01 

13.841 

(JANUARY  (DAIRY  PROD. 

1557 

100 

1657 

0 

61 

100 

161 

.496 

4 

-6.85 

(FEBRUARY  i 

1557 

100 

1657 

0 

60 

100 

160 

1497; 

4 

16.831 

1  MARCH 

1557 

99 

1 65b 

0 

63 

99 

162 

1494! 

4' 

l6. 82 . 

'APRIL  ! 

1557 

103 

1660 

0 

64 

103 

167 

14931 

4 

16.32, 

(MAY 

1557 

106 

1665 

0 

55 

108 

163 

1502, 

4 

16.83. 

(JUNE  i 

1557 

113 

1670 

0 

47 

115 

160 

1510 

3 

l6.83i 

(JULY  I 

1557 

114 

1671 

0 

48 

114 

162 

1509' 

3, 

16.85 

(AUGUST  1 
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This  study  evaluates  the  feasibility,  costs  and 
benefits  of  implementing  a  regionally  self- 
sufficient  system  for  food  distribution  in  the  event 
of  a  national  emergency  A  methodology  for  this 
evaluation  assesses  the  feasibility  of  supporting 
the  population  of  a  region  from  items  produced 
within  the  region  with  minimum  amount  of  out¬ 
side  help.  The  procedure  used  is  a  linear  pro¬ 
gramming  model  which  determines  optimal 
regional  monthly  food  production  and  consump¬ 
tion  mix  with  minimum  inter-regional  flows.  The 
consumption  mix  is  selected  by  the  model  from 
different  food  commodities  produced  in  the 
region  in  supplying  nutrients  for  the  population. 
The  results  of  the  analysis  indicate  that  most  of 
the  regions  can  meet  the  food  demand 
themselves  with  little  or  no  outside  help.  Inter¬ 
regional  transportation  of  food  commodities  is 
reduced  compared  to  that  in  peacetime.  The 
average  diet  calculated  by  the  model  meets  the 
nutritional  standards  with  a  smaller  quantity  of 
food  than  the  diet  recommended  by  the  USDA 
emergency  allowance  or  peacetime  consump¬ 
tion.  This  strategy  is  most  applicable  in  post¬ 
attack  situations,  implementation  difficulties  may 
preclude  its  use  in  pre-attack  situations. 

Estimation  of  Critical  Unclassified 

Population  Support  Requirements 

Engineering  &  Economics  Research,  Inc 

May  30.  1984  133  Pages 

FEMA  Contract  #EMW-83-R-1266  W  U.  #492 1H 

This  study  evaluates  the  feasibility,  costs  and 
benefits  of  implementing  a  regionally  self- 
sufficient  system  for  food  distribution  in  the  event 
of  a  national  emergency.  A  methodology  for  this 
evaluation  assesses  the  feasibility  of  supporting 
the  population  of  a  region  from  items  produced 
within  the  region  with  minimum  amount  of  out¬ 
side  help  The  procedure  used  is  a  linear  pro¬ 
gramming  model  which  determines  optimal 
regional  monthly  food  production  and  consump¬ 
tion  mix  with  minimum  inter-regional  flows  The 
consumption  mix  is  selected  by  the  model  from 
different  food  commodities  produced  in  the 
region  in  supplying  nutrients  for  the  population. 

The  results  of  the  analysis  indicate  that  most  of 
the  regions  can  meet  the  food  demand 
themselves  with  little  or  no  outside  help  Inter¬ 
regional  transportation  of  food  commodities  is 
reduced  compared  to  that  in  peacetime.  The 
average  diet  calculated  by  the  model  meets  the 
nutritional  standards  with  a  smaller  quantity  of 
food  than  the  diet  recommended  by  the  USDA 
emergency  allowance  or  peacetime  consump¬ 
tion.  This  strategy  is  most  applicable  in  post¬ 
attack  situations:  imp  amentation  difficulties  may 
preclude  its  use  in  pre-attack  situations 

Estimation  of  Critical  Unclassified 

Population  Support  Requirements 

Engineering  &  Economics  Research.  Inc. 

May  30.  1984  133  Pages 

FEMA  Contract  #EMW-83-R-1 266  W.U.  #4921 H 

This  study  evaluates  the  feasibility,  costs  and 
benefits  of  implementing  a  regionally  self- 
sufficient  system  for  food  distribution  in  the  event 
of  a  national  emergency  A  methodology  for  this 
evaluation  assesses  the  feasibility  of  supporting 
the  population  of  a  region  from  items  produced 
within  the  region  with  minimum  amount  of  out¬ 
side  help.  The  procedure  used  is  a  linear  pro¬ 
gramming  model  which  determines  optimal 
regional  monthly  food  production  and  consump¬ 
tion  mix  with  minimum  inter-regional  flows.  The 
consumption  mix  is  selected  by  the  model  from 
different  food  commodities  produced  in  the 
region  in  supplying  nutrients  for  the  population. 
The  results  of  the  analysis  indicate  that  most  of 
the  regions  can  meet  the  food  demand 
themselves  with  little  or  no  outside  help.  Inter¬ 
regional  transportation  of  food  commodifies  is 
reduced  compared  to  that  in  peacetime.  The 
average  diet  calculated  by  the  model  meets  the 
nutritional  standards  with  a  smaller  quantity  of 
food  than  the  diet  recommended  by  the  USDA 
emergency  allowance  or  peacetime  consump¬ 
tion.  This  strategy  is  most  applicable  in  past- 
attack  situations,  implementation  difficulties  may 
preclude  its  use  in  pre-attack  situations. 

Estimation  of  Critical  Unclassified 

Population  Support  Requirements 

Engineering  &  Economics  Research,  Inc. 

May  30.  1984  133  Pages 

FEMA  Contract  #EMW-83-R-1266  W.U  #4921 H 

This  study  evaluates  the  feasibility,  costs  and 
benefits  of  implementing  a  regionally  self- 
sufficient  system  for  food  distribution  in  the  event 
of  a  national  emergency.  A  methodology  for  this 
evaluation  assesses  the  feasibility  of  supporting 
the  population  of  a  region  from  items  produced 
within  the  region  with  minimum  amount  of  out¬ 
side  help.  The  procedure  used  is  a  linear  pro¬ 
gramming  model  which  determines  optimal 
regional  monthly  food  production  and  consump¬ 
tion  mix  with  minimum  inter-regional  flows.  The 
consumption  mix  is  selected  by  the  model  from 
different  food  commodities  produced  in  the 
region  in  supplying  nutrients  for  the  population. 
The  results  of  the  analysis  indicate  that  most  of 
the  regions  can  meet  the  food  demand 
themselves  with  little  or  no  outside  help  Inter¬ 
regional  transportation  of  food  commodities  is 
reduced  compared  to  that  in  peacetime  The 
average  diet  calculated  by  the  model  meets  the 
nutritional  standards  with  a  smaller  quantity  of 
food  than  the  diet  recommended  by  the  USDA 
emergency  allowance  or  peacetime  consump¬ 
tion.  This  strategy  is  most  applicable  m  post- 
attack  situations,  implementation  difficulties  may 
preclude  its  use  in  pre-attack  situations 

